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The  practical   application   of  the  dyestuffs  used  in 

wool   dyeing,    arranged    according    to    the   various 

branches  of  the  industry. 
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Of  the  various  animal  fibres  which  the  dyer  is  called  upon  to  bring  to  greater 
perfection,  sheep's  wool  plays  by  far  the  greatest  part.  A  less  extensive  use  is  made  of  the 
fleeces  of  other  animals,  the  most  important  of  which  are  mohair,  obtained  from  the  Angora 
goat;  alpaca,  a  similar  material;  cashmere  wool,  derived  from  a  species  of  goat  living  in 
central  Asia;  furthermore  the  hair  of  the  camel,  the  llama  and  vicuna,  the  cow  and  calf,  as  well 
as  horse  hair,  which  are  occasionally  used  for  certain  goods,  and  lastly  the  hair  of  hares  and 
rabbits  which  is  largely  employed  in  the  manufacture  oi  hats. 

Although  the  chemical  character  of  the  various  kinds  of  wool  and  hair  is  pretty  much 
alike,  there  are  nevertheless  slight  differences  in  their  behaviour  in  dyeing,  so  that  the  af- 
finity of  the  dyestuflfs  for  the  various  fibres  differs  more  or  less.  As  a  general  rule,  the  finer  the 
fibre  of  wool  or  hair,  the  more  dyestuflf  will  it  absorb  in  producing  a  given  shade,  since, 
under  equal  conditions,  the  finer  fibre,  presenting  a  larger  surface  in  proportion  to  the  bulk 
takes  up  more  dyestuflf  than  a  coarser  fibre.  Hence  it  follows  that  it  is  advisable  to  use  only 
a  material  of  as  uniform  a  fibre  as  possible  for  goods  which  are  to  receive  a  smooth  felt- 
like appearance  through  milling,  and  are  to  be  dyed  in  the  piece ;  and  also  that  difficulties 
will  easily  arise  by  employing  simultaneously  wools  from  different  kinds  of  animals,  unless 
it  be  intended  to  produce  a  contrast  between  the  various  fibres. 

Generally  speaking,  the  process  of  dyeing  sheep's  wool  applies  to  other  animal  fibres, 
apart  from  slight  variations  which  their  structure  necessitates  for  obtaining  greater  or  smaller 
aflmity  for  the  dyestuffs.  It  is  therefore  not  necessary  to  discuss  especially  the  mode  ol 
dyeing  of  these  special  fibres,  since  their  treatment  can  easily  be  gathered  from  what  is  said 
about  wool  dyeing.  We  shall  refer  later  on  in  detail  to  the  dyeing  of  the  hair  of  hares 
and  rabbits  as  carried  out  most  extensively  in  the  manufacture  of  hair  hats,  and  also  to  the 
dyeing  of  materials  consisting  of  wool  and  silk. 

On  the  other  hand  goods  made  of  wool  and  cotton  and  containing  a  larger  proportion 
of  the  latter  for  cheapening  purposes,  must  be  treated  separately.  Smce,  in  such  cases,  not 
only  the  cotton  is  to  be  dyed,  but  to  appear  similar  to  wool,  special  methods  must  be  adop- 
ted for  dj'eing,  and  the  selection  of  suitable  dyestuflfs,  the  initial  and  aftertreatment  of  the 
goods,  differ  vastly  from  the  rules  of  wool  dyeing. 

The  dyeing  of  loose  cotton  which  is  afterwards  worked  into  dyed  wool,  will  be  briefly 
discussed  as  an  appendix  to  the  chapter  dealing  with  the  dyeing  of  loose  wool. 

It  cannot  be  denied  that  of  all  fibrous  substances  adopted  by  the  human  race  for 
clothing,  decoration  of  dwellings  and  for  other  purposes,  none  has  met  with  so  universal  and 
manifold  an  employment  as  sheep's  wool.  Naturally,  the  claims  made  upon  this  product 
vary  with  the  great  many  uses  to  which  the  material  manufactured  from  it  is  put.  Whereas 
the  dyeing  of  military  cloths  is  expected  to  be  proof  against  wind  and  weather,  the  chief 
demand  in  materials  for  ball  dresses  is  beauty  of  shade ;  the  yarn  to  be  used  for  stockings 
must  keep  its  colour  in  the  laundry  washing,  whilst  the  material  for  window  curtains  must, 
above  all,  withstand  the  influence  of  sunhght. 

It  has  been,  at  all  times,  the  endeavour  of  the  Coal  Tar  industry  to  meet  all  the 
various  claims  made  in  practice  upon  the  properties  of  the  dyestuflfs,  and  it  may  here  be 
affirmed,  that  with  the  great  number  of  dyestuflfs  placed  upon  the  market  by  the  colour  works  at 
Hoechst  all  possible  and  widely  varying  demands  can  be  satisfied.  However,  for  that  very  reason 
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the  selection  of  a  suitable  dyestufl"  for  a  particular  purpose  often  becomes  very  difficult,  and  it 
is  the  object  of  the  following  chapters  to  describe  the  various  branches  of  the  industry  and 
their  requirements,  and  then  to  discuss  the  dyestuffs  best  adapted  for  each.  A  brief  mention 
will  also  be  made  of  the  mechanical  appliances  now  at  the  disposal  of  the  dyer;  further- 
more, the  preliminary  and  finishing  processes  of  woollen  goods  will  be  dealt  with,  confining 
this  chapter  to  that  amount  of  detail  which  appears  desirable  in  order  to  enable  the  dyer 
to  recognise  their  effect  upon  the  colours,  and  to  guard  against  possible  damage  and  loss. 

Corresponding  to  the  many  uses  ol  woollen  goods  their  mode  ol  production  varies,  and 
consequently  the  dyeing  operation  is  carried  out  at  various  stages  of  the  manufacture.  Consi- 
dering that  the  succession  of  the  latter  has  a  certain  connection  with  the  ultimate  efl'ects, 
stj'les  and  the  demands  upon  fastness,  we  shall  deal  with  the  separate  branches  of  the  industry 
in  accordance  with  the  successive  stages  of  manufacture  in  which  woollen  goods  are  dyed,  viz: 

1.  The  dyeing  of  loose  material. 

2.  The  dyeing  of  slubbing. 

3.  The  dyeing  of  yarns. 

4.  The  dj'eing  of  piece  goods. 
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1.  The  Dyeing  of  loose  wool. 
Wool  scouring. 

Loose  wool,  as  it  comes  from  the  sheep's  baclv,  is  not  in  a  fit  condition  for  manufacturing. 
It  contains  from  20 — 70°/o  of  pure  wool  and,  according  to  the  class  of  sheep  and  their  mode 
of  living,  a  larger  or  smaller  amount  of  mechanical  impurities  (sand  and  other  earthy  sub- 
stances, remains  of  excrement,  and  many  kinds  of  vegetable  matter),  and  finally  a  considerable 
quantity  of  so-called  wool  grease. 

Wool  grease  is  composed  of  alkaline  salts  of  various  organic  acids,  mostly  belonging 
to  the  higher  fatty  acids,  and  of  insoluble  fats.  Both  substances  are  secretive  products  of  the 
adipose  and  sudatory  glands  of  the  skin. 

The  object  of  wool  scouring  is  to  extract  the  grease,  and  to  remove  the  dirt  adhering  to  the 
fibres;  by  this  process  the  wool  becomes  more  open  and  is  thus  more  suitable  for  spinning  on  the 
one  hand,  and  for  imparting  to  it  the  most  perfect  capacity  for  the  absorption  of  mordants 
and  dyestuffs  on  the  other  hand.  Simultaneously  with  the  removal  of  the  grease,  that  of 
mmeral  admixtures  and  mechanical  impurities  also  takes  place.  The  last  trace  of  these  are 
finally  got  rid  of  in  willowing,  spinning  and  the  other  operations. 

As  scouring  is  the  most  important  of  all  preparatory  treatments  to  which  the  wool  is 
subjected  before  dyeing,  and  is  the  fundamental  condition  for  good  results,  especially  in  dyeing, 
this  subject  must  be  treated  rather  exhaustivelj'. 

Some  wools  are  washed  or  partly  cleansed  on  the  living  animal,  with  the  object  of 
removing  part  of  the  wool  grease.  Foreign  wools  are  frequently  treated  in  the  same  manner 
after  shearing,  in  order  to  save  freight.  In  large  establishments  the  raw,  so-called  greasy 
wool,  is  often  subjected  to  preparatory  treatment  by  steeping  in,  and  washing  with  water. 
The  soluble  parts  dissolved  by  the  water  consist  mostly  of  potassium  salts;  the  liquid  is 
gradually  evaporated  and  the  grease  residue  further  treated,  yielding  finally  the  valuable  bj'- 
product  potash. 

Nowada3'S,  preparatory  scouring  is  onlj'  very  rarely  resorted  to,  because  experience 
has  shown,  that  the  previous  extraction  of  the  soluble  alkaline  salts  is  not  always  an  advantage 
for  the  cleaning  of  the  wool.  Since  they  are,  in  regard  to  their  chemical  composition, 
soaps,  their  intimate  mixture  with  the  grease  assists  the  saponification  of  the  latter  when 
brought  into  reaction  with  alkalies.  Hence  the  preparatory  scouring  is  at  present  generally 
dispensed  with,  and  the  greasy  wools  are  treated  direct  in  diluted  alkaline  solutions  for  the 
purpose  of  grease  extraction,  i.  e.  both  the  soluble  and  insoluble  elements  of  the  wool-grease 
are  removed  in  a  single  operation. 

Most  frequently  soda  is  emploj'ed  as  alkali,  also  potash,  ammonia,  putrid  urine  and 
soap  lyes  are  used.  Sometimes  also  certain  salts,  such  as  common  salt  or  sal  ammoniac,  are 
added  to  the  scouring  liquor,  together  with  the  alkali,  in  order  to  accelerate  the  scouring 
process.  An  addition  of  oleine  to  the  scouring  lye  is  also  frequently  made  for  the  purpose  of 
forming,  by  its  reaction  upon  the  alkali,  an  emulsion  with  the  wool  grease,  and  thereby 
accelerating  the  solution. 
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According  to  their  degree  of  purity,  wools  are  distinguished  as: 

1.  Greasy  wools,  i.  e.  wools  shorn  without  any  preparatory  cleansing. 

2.  Fleece -scoured  wools,  which  have  thereby  already  been  partially  freed  from  wool 
grease. 

3.  Half- scoured  wools,  i.  e.  such  wools  as  are  already  partly  scoured  by  soaking  in 
water,  as  above  described ;  also  colonial  wools  which  have  been  subjected  to  prepara- 
tory scouring  in  the  country  of  production. 

4.  Dead  wools  (fleece  wools)  and  skin  wools,  which  are  obtained  in  tanneries  as  a  by- 
product in  liming  the  skins. 

For  the  last  named  skin  wools  a  preparatory  treatment  with  tepid  muriatic  acid  of 
Vji"  Tw.  and  subsequent  thorough  rinsing  in  water  is  most  desirable,  in  order  to  remove 
the  greater  part  of  the  lime  which  is  left  in  these  wools.  If  this  preparatory  process  is 
omitted,  and  the  skin  wools  are  brought  direct  into  the  scouring  baths,  a  great  part  of  the  lime 
is  not  only  left  loosely  adhering  to  the  wool,  but  is  even  precipitated  on  the  wool  fibre  as 
carbonate  of  lime  by  the  soda,  and  this  leads  at  the  later  dyeing  operation  to  difficulties 
especially  to  uneven  and  dull  shades. 

Experience  has  shown  that  dirty  wools  are  more  easily  and  quickly  scoured  after  being 
stored  for  several  months  in  places  protected  from  dampness.  Probably  the  oxj'gen  in  the 
atmosphere  produces  a  kind  of  oxidation  of  the  grease  during  storage,  which  renders  it  more 
easily  soluble.  Such  oxidation  may,  in  damp  wools,  cause  a  considerable  generation  of  heat, 
and  even  lead  to  self- combustion. 

In  case  the  wool  is  scoured  by  one  of  the  so  called  dry  scouring  processes,  which 
will  be  mentioned  later  on,  it  is  first  treated  in  a  shaking  machine,  in  order  to  remove  sandy 
substances. 

As  a  rule  however,  the  wool  is  entered  direct  into  the  scouring  cistern,  especially  in 
wet  scouring,  and  only  very  cheap  and  dirty  wools  are  previously  soaked  for  several  hours 
in  cold  water,  in  order  to  soften  the  dirt  and  earthy  impurities. 

According  to  the  degrees  of  purity  of  the  wool,  the  scouring  lyes  are  made  up  more 
or  less  concentrated.  In  most  cases  soda  lyes  of  I'/s"— 3°  Tw.are  used.  The  temperature  should, 
generally,  not  exceed  122"  F,  as  at  a  higher  temperature,  especially  when  soda  lye  is  used, 
the  wool  turns  yellow  and  becomes  brittle.  Greasy  wools  can  be  scoured  at  122—101"  F, 
whereas  half-scoured  wools  must  not  be  treated  higher  than  104—118"  F.  The  scouring 
and  subsequent  rinsing  are  almost  always  carried  on  in  specially  constructed  scouring 
machines  (the  so-called  Leviathans),  which  consist  of  several  separate  shallow  becks  in 
which  the  wool  is  continually  moved  along  by  mechanical  agitators,  rakes  or  forks,  in 
such  a  way  that,  in  being  carried  from  one  cistern  into  the  next,  it  passes  through  powerful 
squeezing  rollers.  These  machines  do  away  with  the  antiquated  manipulation  by  hand  which 
is  much  more  costly  and  causes  the  wool  to  become  entangled  and  felted,  apart  from  the  fact  that 
the  greasy  colonial  wools  which  are  so  largely  used  at  present  cannot  be  scoured  properly 
by  one  manipulation,  but  require  several  successive  passages  and  continuous  treatment. 

Experience  shows  that  wool  scoured  in  a  newly  prepared  soda  lye  is  never  quite 
clean,  and  only  the  third  or  fourth  lot  that  has  been  treated  in  the  same  Ij'e  becomes  well 
cleaned.  Consequently  in  small  dyeworks  where  only  one  scouring  machine  is  at  the  disposal 
of  the  dyer  the  method  of  practical  working  generally  is,  that  in  fresh  lyes  first  a  few  half- 
scoured  lots,  and  afterwards  ordinary  greasy  wools  are  scoured ;  or,  that  the  wool  scoured 
in  fresh  lye  is  put  back  for  a  repeated  scouring.  For  this  reason  the  scouring  Ijxs  are  used 
as  long  as  possible.  In  larger  establishments  the  favourable  efiect  which  previously  used 
scouring  lyes  have  on  fresh  lots  is  utilized  by  placing  3  —  4  cisterns  behind  one  another,  and 
carrying  out  the  scouring  in  such  a  manner  that  the  greasy  wools  are  first  entered  into  tlie 
first  vat  which  contains  the  oldest  scouring  lye,  and  from  which,  after  being  squeezed  out, 
they  pass  into  the  next  cisterns  containing  cleaner  scouring  liquid  and  finally  they  are  rinsed 
in  the  last  compartment.    When  the  lye  in  the  first  cistern  has  become  too  dirty  this  compart 
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ment  is  emptied,  the  Ij'e  from  the  second  vessel  pumped  into  it,  and  so  on  from  the 
following  into  the  next  previous  ones.  By  adding  stronger  Ij'e  the  concentration  of  the  liquid 
is  kept  up  to  2 — 3°  Tvv. 

After  scouring  in  the  alkaline  bath,  a  thorough  rinsing  in  clean  water  is  necessary  in 
order  to  remove  all  the  alkali  from  the  wool,  and  to  extract  anj'  trace  of  wool  grease  still 
adhering  loosely  to  the  wool.  The  softer  the  water,  the  cleaner  will  be  the  wool  after 
rinsing,  for  the  lime  in  hard  water  combines  with  the  soaplike  compounds  contained  in  the 
wool  to  form  lime  soaps  which,  when  precipitated  upon  the  wool  fibre,  make  it  sticky,  yield  a  bad 
handle,  and  produce  unevenness  in  dyeing,  spinning  and  milling.  Where  no  soft  water  is 
procurable,  it  is  advisable  to  soften  and  purify  it;  it  the  improvements  thus  brought  about  will  in- 
variably pay  for  the  necessary  outlaj-  for  the  purifying  plant. 

The  results  obtained  in  rinsing  are  the  better,  the  colder  the  water  is.  This  is  due 
to  the  fact,  that  in  cold  water  lanoline  and  the  lime  soap  which  may  be  formed  harden  and 
become  brittle,  in  which  state  they  detach  themselves  more  easily  from  the  fibre ;  whereas 
in  warm  water  they  are  dissolved,  become  sticky,  and,  by  enveloping  the  wool  fibre  as  a 
thin  film,  impart  a  dull  appearance  to  the  scoured  wool. 

Favourable  as  are  the  results  in  scouring  greasy  wools  by  means  of  alkalies,  especially 
of  soda,  the  employment  of  warm  alkaline  scouring  lyes  in  unskilled  hands  is  frought  with 
considerable  risk  to  the  wool  fibre,  which  is  extremely  sensitive  to  alkalies.  As  it  is  impos. 
sible,  considering  the  varying  degree  of  purity  of  the  wools,  to  prescribe  definite  quantities 
of  alkali,  the  determination  of  the  strength  must  be  left  to  experience.  Even  the  best  and 
most  experienced  wool  scourer  will  occasionally  meet  with  wools,  which  he  gauges  wrongly 
as  to  their  degree  of  purity.  Any  faults  resulting  from  too  low  a  temperature  of  the  bath, 
or  from  using  too  little  alkali,  become  apparent  only  in  later  stages.  Likewise,  through  too  high  a 
temperature  or  too  large  a  quantitiy  of  alkali,  the  further  treatment  of  the  wool  and  final 
results  can  be  impaired:  the  wool  turns  j-ellow,  and  shows  difficulties  in  spinning;  it  also  loses 
its  capacity  for  milling,  etc.  etc. 

Many  experiments  have,  therefore,  been  made  with  the  object  of  avoiding  the  scouring 
with  warm  alkaline  solutions,  which  prove  so  dangerous  to  the  wool  fibre,  and  about  the 
middle  of  last  century  various  proposals  were  brought  forward  to  replace  the  above  men- 
tioned scouring  liquids  by  organic  solvents  capable  of  dissolving  the  wool  grease.  Hydro- 
carbons of  low  boiling  points,  such  as  benzine,  ligroine  and  also  such  compounds  as  bisulphide 
of  carbon,  and  tetrachloride  of  carbon  appeared  suitable  for  that  purpose.  Whilst  the 
employment  of  the  latter  seemed  to  be  out  of  the  question  until  recently,  on  account  of  its  high 
price,  the  first  experiments  with  the  other  substances  proved  abortive  owing  to  their  being 
too  inflammable.  This  inflammability  is  even  enhanced  in  scouring,  for  dry  wool  fibres  show  certain 
electrical  phenomena  which,  if  oxygen  is  present,  cause  discharges  and  explosion  of  the  gases. 

It  was  only  by  a  method  much  improved  in  the  last  decade,  that  wool  scouring  by 
means  of  volatile  solvents  has  been  permanently  introduced  into  the  industry.  This  method, 
initiated  by  Emile  Maertens  and  patented  in  many  countries,  was  first  practically  adopted  on 
a  large  scale  in  the  Arlington  Mills,  Mass.  U.S.A.,  and  is  now  also  followed  in  many  wool 
scouring  establishments  on  the  continent. 

The  essential  feature  of  this  method  is  to  avert  the  danger  of  explosion  of  the  gases 
by  preventing  their  contact  with  the  oxygen  of  the  atmosphere.  The  wool  to  be  scoured  is 
put  in  hermetically  closed  cylinders  from  which,  after  they  are  filled  and  closed,  all  the  air 
has  been  forced  by  some  inactive  gas,  generally  by  compressed  carbonic  acid.  Bj'  means 
of  the  latter,  the  benzine  to  be  used  as  solvent  is  then  pressed  into,  and  through  the  reservoirs, 
which  are  arranged  one  behind  another.  Here  also  the  treatment  follows  the  principle  of  the 
counter-current  i.  e.,  each  reservoir  is  treated  several  times  with  solutions  of  ever  increa- 
sing purity.  The  purification  having  been  accomplished,  the  remainmg  traces  of  benzine  liquid, 
or  gas,  are  removed  by  a  warm  stream  of  carbonic  acid  before  the  reservoirs  are  opened. 
Thus  the  combustible  benzine  is  throughout  the  whole  process  prevented  from  contact 
or  admixture  with  air  or  oxygen.     The  fatty   solutions   of   benzine   are  then   treated  for  wool 
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grease  which,  as  degras  and  lanoline,  is  a  commercial  commoditj-  of  some  import.  The 
wool,  when  freed  from  grease,  is  soaked  in  water  and  washed  without  any  additon,  in  order 
to  remove  the  soluble  substances. 

It  is  obvious  that  the  above-described  method  necessitates  an  extensive  plant,  and  can 
therefore  only  be  carried  out  to  advantage  on  a  large  scale.  The  greatly  increased  cost  ot 
production,  compared  to  the  wet  scouring  process,  will  be  compensated  bj'  better  quality  of 
the  wool,  greater  pliability  in  spinning,  and  a  better  yield  of  bj'-products. 

The  chief  disadvantage  of  the  method  was,  until  recently,  that,  in  order  to  carry  out 
the  scouring  process  properly,  the  wool  had  to  be  in  a  perfectly  drj*  state,  a  condition  wliich 
it  was  most  diftlcult  and  costly  to  fulfil ;  for  otherwise,  the  benzine  did  not  sufliciently  pene- 
trate the  wool,  and  the  scouring  was  incomplete.  Moreover,  the  solutions  of  grease  were 
opaque,  and  their  further  treatment  difficult. 

This  defect  is  said  to  have  been  overcome  by  another  (likewise  patented)  process  of 
the  same  inventor.  Its  essental  feature  consists  in  treating  the  greasy  wool,  before  scouring, 
with  unsaturated  aqueous  solutions  of  salts  or  acids.  The  fatty  solutions  of  benzine  thereby 
remain  clear;  moreover,  it  is  possible  to  remove,  in  one  operation,  the  potassium  salts 
present  in  the  wool  bj-  a  treatment  with  soap  solutions. 

In  another  patented  process,  the  inllanmiable  hydrocarbons  are  replaced  by  the  non- 
explosive  and  non-inflammable  tetrachloride  of  carbon.  If  it  is  possible  to  produce  this 
chemical  solvent  cheaply  enough  for  general  application,  this  process  will  undoubtedly  be 
taken  up  very  extensively. 

In  conclusion,  we  maj'  mention  another  recent  original  process,  which  has  been  intro- 
duced into  practice.  It  is  a  patented  process,  in  which  the  greasy  wool  is  passed  through  a  "devil" 
whilst  being  treated  with  a  current  of  air  charged  with  most  finely  distributed  solid  substances 
capable  of  absorbing  grease,  such  as  gravel  earth,  caoline  etc.  Their  minute  distribution 
produces  a  verj'  even  removal  of  the  grease,  after  which  the  soluble  potash  soaps  are  washed  out. 

Doubtless,  the  newer  processes  possess  advantages  over  the  scouring  of  wool  with 
aqueous  solutions  at  an  increased  temperature  which  favour  their  adoption,  and  are  likely 
to  still  further  promote  their  introduction,  provided  the  cost  of  installation  and  working 
can   be  reduced. 

At  all  events,  it  is  imperative  to  give  every  possible  attention  to  the  scouring  of  wool, 
as  the  first  and  most  important  preparatory  operation.  Good  scouring  is  of  the  greatest 
importance,  not  only  for  dyeing,  but  also  for  spinning  and  weaving.  A  well-scoured  wool 
should  be  open  and  loft}-,  and  not  of  a  yellow  colour;  it  should  also  be  free  from  sticky 
matter  and  felted  fibres.  Badly  scoured  wools  not  onlj'  yield  bad  results  in  spinning,  and 
produce  goods  with  a  disagreeable  sticky  handle  (which  defect  is  even  intensified  through  the 
subsequent  finishing  operations) ,  but  also  occasion  unpleasantness  in  dyeing  and  milling, 
because  the  still  adhering  wool  grease  prevents  a  good  penetration  and  fixation  of  the  mordants 
and  dyestuffs.  This  disadvantage  often  shows  itself  in  a  greater  consumption  of  mordaTits 
and  dyestuff  than  is  actually  required,  and  furthermore,  in  milling,  dark  shades  often  bleed 
into  accompanying  lighter  ones.  As  the  colours  are  only  superficially  fixed  on  badly  scoured 
wool  they  are  easily  removed  and  yield  thoroughly  uneven  effects,  especially  in  piece  dyed 
goods. 

The  dyer  is  not  infrequently  held  responsible  for  such  faults  and  the  damage  arising 
therefrom,  whereas  their  origin  lies  simply  in  the  bad  scouring  of  the  wool,  which  is  mostly 
outside  his  control. 

Sometimes  half-scoured  wools  are  dyed  for  cheap  goods,  especially  for  blacks.  P'or 
other  colours,  however,  the  employment  of  these  wools  is  only  permissible  in  very  rare  cases. 
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Carbonizing. 

The  next  preparatory  operation  to  which  loose  wool  is  frequently  subjected  after  scour- 
ing, is  that  of  carbonization. 

The  object  of  carbonizing  is  to  destroy  and  remove  the  impurities  of  an  organic  nature 
adhering  to  the  wool,  such  as  burs,  straw,  and  other  vegetable  remains  which  have  lodged 
themselves  in  the  fleeces  of  sheep ;  also  fibres  of  jute  and  hemp,  detached  from  the  sacks  in 
which  the  wool  has  been  packed. 

All  such  vegetable  impurities  are  impediments  in  the  further  manipulation  of  the  wool, 
notably  in  spinning  and  dj'eing.  In  spinning  they  show  themselves  in  the  breakage  of  threads; 
in  dyeing  in  an  insufficient  absorption  of  the  dyestuffs,  so  that  the  goods,  when  finished, 
have  an  unsound  appearance.  For  that  reason  their  removal  becomes  necessary;  it  is  ac- 
complished by  carbonizing,  which  is  carried  out  in  2  ways:  either  the  woven  goods,  before 
or  after  dyeing,  are  treated  for  the  removal  ot  vegetable  impurities,  or,  as  is  largely  done,  the 
wool  is  carbonized  in  its  loose  state. 

The  carbonizing  process  is  based  on  the  fact  that  vegetable  matter  is  tendered  or 
destroyed  by  acids  or  acid  salts  at  a  high  temperature,  due  to  the  withdrawal  of  water; 
under  the  same  circumstances   the  wool  fibre  undergoes  no  perceptible  change. 

As  a  carbonizing  agent  sulphuric  acid  is  mostly  used.  For  that  purpose  the  wool  is 
immersed  for  '/i — '2  hour  in  sulphuric  acid  of  4—6"  Tw.,  then  hydroextracted  and  dried  in 
specially  constructed  ovens,  the  carbonizing  stoves,  in  which  it  is  left  for  1—2  hours  at 
1.5s — 212"  F.,  according  to  the  concentration  of  the  acid,  and  the  construction  of  the  stoves. 
Through  the  evaporation  of  the  water,  the  acid  becomes  more  and  more  concentrated,  and 
thus  destroys  the  vegetable  fibres.  The  wool  is  then  shaken,  and  thus  the  loose  carbonized 
vegetable  substances,  also  mineral  admixtures  pulverized  and  removed;  finally,  it  is  thoroughly 
rinsed  in  order  to  remove  the  sulphuric  acid  still  present  in  the  goods.  Generallj^,  rinsing 
in  water  suffices,  but  if  the  acids  are  too  firmly  fixed,  the  goods  have  be  neutralized  by  a 
cold  soda  bath  of  P,'o — 3"  Tw. 

Instead  of  sulphuric  acid,  hydrochloric  acid  may  be  used,  and  also  salts  that  split  oft' 
acids  at  a  high  temperature,  e.  g.  chloride  of  aluminium  or  chloride  of  magnesium,  and  bisul- 
phate  of  soda  (tartar  substitute). 

Hydrochloric  acid,  which  has  a  milder  reaction  than  sulphuric  acid,  is  principally  used 
for  carbonizing  shoddy;  it  is  mostlj-  applied  in  the  form  of  hj-drochloric  acid  gas,  which  is 
passed  into  specially  constructed  drums  containing  the  rags. 

Aluminium  chloride  and  magnesium  chloride  have  also  a  milder  reaction  than  sulphuric 
acid,  and  in  order  to  produce  the  same  eflects  must  be  used  at  a  higher  concentration  (12 — 18°  Tw), 
and  at  a  higher  temperature.  For  the  former  the  temperature  is  raised  to  212 — 230°  F.,  for  the 
latter  to  239°  F.  As  these  two  substances  affect  the  dyestuffs  less  strongly  than  sulphuric 
acid,  they  are  preferred,  —  especially  aluminium  chloride,  —  for  carbonizing  dyed  piece 
goods  and  multicoloured  mixture  wools,  whilst  they  are  rarely  employed  for  loose  white  wool. 

For  the  latter,  sodium  bisulphate  is  largely  used;  this  has  the  advantage  over  sulphuric 
acid  that  it  is  safer  and  cheaper,  although  its  reaction  is  less  energetic.  The  carbonizing 
liquid  must  be  kept  up  to  11—12°  Tw.,  and  in  order  to  effect  a  thorough  penetration  of  the 
vegetable  matter,  it  is  advisable  to  leave  the  material  rather  longer,  —  ^/j  hr.  ~  in  the 
bath,  before  hydroextracting  it  and  taking  it  into  the  carbonizing  stove.  The  temperature  in 
the  latter  must  be  kept  at  about  212°  F.,  but  may  be  lowered,  it  the  time  for  carbonizing  is 
prolonged.  In  rinsing  and  neutralizing,  wool  carbonized  with  tartar  substitute  requires  less 
soda  than  wool  carbonized  with  sulphuric  acid;  in  most  cases,  rinsing  with  water  alone  is 
sufficient. 

At  all  events,  the  whole  operation  has  to  be  most  carefully  conducted  by  regulating  the 
concentration  of  the  acid  baths,  the  duration  of  the  carbonization,  and  the  temperature, 
in  such   a  manner   that   the   carbonized  vegetable   substances  are  easily  and  surely  removed, 
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when  shaken.  Too  strong  a  carbonization,  whether  produced  by  too  high  a  temperature  or 
by  too  strong  acid  baths,  has  an  injurious  eflect  upon  the  wool  fibre,  and  renders  it  brittle. 
Moreover,  it  often  causes  uneven  shades  by  leaving  the  tips  of  wool  lighter. 

It.  is  important  for  a  good  result  of  the  carbonizing  process  that  only  thoroughly  scoured 
and  wfil  rinsed  wool  be  employed  for  carbonizing.  If  the  wool  still  contains  remnants  of 
soaps  or  lime  soaps,  the  sulphuric  acid  liberates  fatty  acids  during  the  carbonization  which, 
owing  to  the  high  temperature,  adhere  firmly  as  sticky  grease  to  the  wool,  and  lead  to  many 
defects  in  the  subsequent  dyeing,  spinning  and  milling  operations.  More  unpleasant  still  are 
the  consequences  of  the  presence  of  greasy  and  soapy  substances  in  badly  scoured  wools,  if 
magnesium  chloride  or  aluminium  chloride  have  been  used.  By  their  reaction  the  magnesium 
and  aluminium  salts  of  the  fatty  acids  are  then  formed,  which  are  decomposed  by  carboni- 
zation and  "burnt  into"  the  wool,  from  which  they  cannot  be  removed  again.  They  are  apt 
to  produce  flecks,  a  greasy  handle,  and  the  goods  when  worn,  often  show  a  wliite  nap,  especi- 
ally observable  in  face  cloths,  through  the  reflex  of  light. 

Another  point  of  importance  is,  that  the  wool  be  well  and  evenly  immersed  in  the  acid,  also, 
that  it  is  equally  and  evenly  hydroextracted,  and  finally  brought  into  the  carbonizing  stove 
as  quickly  as  possible.  On  no  account  must  the  liquid  be  allowed  to  dry  partially  on  the 
wool,  or  the  soaked  goods  be  exposed  to  direct  sunlight,  for  in  the  dried  places,  or  those 
exposed  to  the  sun,  a  stronger  reaction  of  the  sulphuric  acid  takes  place,  which  later  on 
becomes  apparent  in  dj'eing,  in  the  form  of  spots  and  streaks. 
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The  Mechanical  Appliances. 

As'  ma}-  be  expected ,  the  appliances  necessarj'  for  dyeing  loose  wool  are  of  the 
simplest  kind. 

For  dyeing  loose  wool  it  is  sufficient  to  have  a  vessel,  which  can  be  heated.  Vats, 
preferably  of  a  round  shape,  arranged  over  an  open  fire,  will  best  answer  that  purpose.  Siicii 
vats  are  still  employed,  not  onlj-  in  countries  or  districts  where  dj^eing  is  carried  out  at  home, 
but  also  in  manufacturing  centres. 

These  dye  Vessels  are  generallj'  made  of  copper,  for  copper  resists  the  various  acids 
used  in  dyeing,  and  aifects  the  dyestufls  least  injuriouslj'. 

In  some  cases,  of  course,  copper  also  exercises  an  injurious  eflect  upon  the  dyestuft", 
but  this  can  be  easily  rectified  by  avoiding  bright  metal,  and  covering  the  inner  surface  of  the 
vessel  with  a  protecting  layer  of  oxide. 

Much  used  are  also  iron  vessels  which,  though  cheaper  than  those  of  copper,  have 
this  disadvantage,  that  iron  is  harmful  to  many  colours,  and  presents  the  danger  of  rust  stains, 
especially  in  light  shades. 

The  heating  of  the  dye  vats  by  direct  fire  is,  of  course,  the  simplest  way;  however, 
—  apart  from  the  irrational  utilization  of  the  heat,  and  the  difficulty  of  regulating  the  tempe- 
rature, and  increased  cost  of  working,  —  is  has  this  drawback,  that  the  bottom  of  the  vessel 
is  generally  unevenly  heated.  The  consequence  is  that  when  the  manipulation  is  relaxed  at 
any  time,  uneven  shades  are  liable  to  result. 

The  cheapest  mode  of  working  is  with  direct  steam,  introduced  into  the  vat  through 
an  open  tube.  This  however,  has  also  great  risk,  apart  from  the  fact  that  the  steam  conden- 
ses in  the  bath  and  increases  the  volume  of  liquid.  The  wool  is  apt  to  become  felted,  it 
takes  up  the  dyestuflfs  more  irregularly,  and  the  latter  are  moreover  not  so  well  fixed,  since 
the  temperature  cannot  be  raised  as  high  by  open  steam  as  by  closed  steam  coils. 

For  the  above  reasons  dye  vats  heated  by  indirect  steam  are  coming  more,  and  more 
into  use. 

These  vessels,  placed  upon  an  iron  frame  if  of  small  size,  or  let  into  brickwork  if  of 
larger  dimensions,  have  on  the  lower  side  a  plug,  and  a  double  bottom.  The  steam  enters 
into  the  upper  part  of  this  space  and  passing  through  coils  leaves  it,  together  with  the  con- 
densed water,  at  the  lower  part.  These  vessels  are  generally  made  of  copper  throughout. 
Tin-lined  copper,  or  tin,  are  less  to  be  recommended,  as  tin  is  liable  to  affect  the  Azo 
dyestuffs.    The  heating  of  these  vessels  can  be  easily  regulated. 

If  the  construction  of  the  vessel  is  correct,  a  uniform  flow  of  the  liquid  from  below, 
upwards  along  its  sides,  thence  into  the  interior  and  downwards  takes  place,  so  that  a  good 
and  even  dyeing  is  ensured,  with  relatively  little  manipulation. 

A  still  better  circulation  of  the  liquid  is  obtained  by  a  combined  system  of  direct  and 
indirect  heat.  For  this  purpose  jacketed  (double)  pans  are  used ,  which  contain  at  the 
bottom  a  direct  perforated  steam  pipe  covered  in  by  a  sieve.  Such  vats  boil  very  evenly, 
so  that  the}'  mostly  render  the  stirring  (poling)  superfluous,  when  once  the  liquid  has  been 
brought  to  the  boil. 

The  same  advantage  is  not  shared  by  the  square  wooden  cisterns,  in  which  the  material 
must  be  more  vigorously   and  continuously   worked,    whereby   it  becomes  more  felted. 

Better  are  those  wooden  cisterns  which,  although  square  at  the  top,  have  a  cylindrical 
bottom,  for  they  allow  the  wool  to  be  much  more  conveniently  manipulated  with  the  hooks 
and  poles. 

In  order  to  effect  an  even  mordanting  and  dyeing,  the  wool  must  be  well  poled,  both 
before  and  after  the  additions  of  mordants  and  dyestuifs;  on  the  other  hand,  the  manipulations 
must  be  carried  out  with  great  care  so  as  to  avoid  felting.  For  the  same  reason,  the  turning 
b}^  means  of  forks  must  not  be  done  quicklj-  and  sharply,  but  slowly  and  evenly. 

Owing  to  its  manipulation  and  the  circulation  of  the  liquid,  it  is  often  impossible  to 
prevent  the  wool  from  becoming  entangled  and  felted;  especially  fine  qualities  have  a  tendency 
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thereto.  It  is,  therefore,  quite  natural  that  for  the  dyeing  of  loose  wool,  mechanical  contrivances 
liave  been  devised,  the  essential  feature  of  which  is  that  the  material  is  placed  in  a  fixed 
stationary  position  and  the  liquid  circulated  through  it;  the  poling  and  the  use  of  forks  is 
avoided,  whereby  much  less  entangled  and  felted  goods  are  obtained.  The  mechanical  dyeing 
contrivances  have  been  adopted  for  dyeing  loose  wool  all  the  more  readily ,  as  with  the 
latter  it  is  easy  to  effect  in  the  apparatus  an  even  packing  of  the  material,  ofiering  in  all 
parts  an   equal  resistance  to  the  circulating  dye  liquid. 

It  would  carrj'  us  too  far  here,  to  enumerate  the  man}'  dyeing  machines  that  have 
been  constructed  and  are  employed  for  dj'cing  loose  wool.  Such  a  list  would  exceed  the 
scope  of  the  present  work;  and,  on  the  other  hand,  the  critical  sifting  of  the  material  at  hand 
for  a  discussion  of  apparatus  dyeing  is  too  difficult,  inasmuch  as  each  of  the  many  construc- 
tions in  use  has  certain  advantages  of  its  own;  and,  lastly,  the  selection  of  the  one  or  the  other 
dyeing  apparatus  depends  greatly  upon  the  conditions  of  labour,  the  water  supply,  and  the 
quality  of  the  material  to  be  dyed. 

It  is,  therefore,  our  purpose  onlj'  to  touch  upon  the  mechanical  dyeing  apparatus  in 
general  outline,  referring  for  more  detailed  information  to  the  work:  "Die  Apparatefarberei' 
(Apparatus  Dyeing)  by  Dr.  UUmann,  published  by  Julius  Springer,  Berlin. 

The  simplest  construction  of  mechanical  dyeing  apparatus,  all  based  on  the  aforementi- 
oned principle  that  the  material  to  be  dyed  remains  at  rest  while  the  dyeing  liquid  circulates 
through  it,  is  that  of  those  apparatus  which  consist  of  a  simple  dyeing  vessel  with  a  double 
bottom,  under  which  a  collecting  space  for  the  liquid  oozing  through  the  material  by  its  own 
weight  is  formed.  From  this  collecting  space  the  liquid  is  continually  drained  by  means  of 
a  pipe  fitted  with  a  rotary  pump,  or  by  an  injector,  which  may  at  the  same  time  serve  for 
heating  the  liquid.  The  latter  then  runs  back  into  the  vessel  through  a  pipe  prolonged  so  as 
to  extend  over  its  edge,  and  which  may  be  fixed  either  outside  or  inside,  in  order  to  resume 
once  more  the  penetration  of  the  goods,  by  repeating  the  above-described  circle. 

In  other  constructions  a  sieve  cover  is  placed  on  the  top  of  the  material,  and  the  liquid, 
instead  of  penetrating  the  goods  by  its  own  weight  and  being  pumped  back  again,  is  inver- 
sely pressed  through  the  goods  and  runs  towards  the  pump  throtigh  an  overfiow  pipe.  This 
construction  has  the  advantage  over  the  former,  that  the  upwards  rising  liquid  and  down- 
wards acting  weight  of  the  wool  are,  as  it  were,  working  in  conjunction  with  each  other, 
whereby  a  too  firm  compression  of  the  goods  and  the  formation  of  rills  of  the  liquid  are 
obviated. 

Other  machines,  with  a  view  to  avoiding  these  evils,  have,  instead  of  one  double  sieve 
bottom  which  only  encloses  one  layer  of  wool,  been  fitted  with  several  of  them,  so  that 
several  layers  of  material  can  be  got  at  the  same  time. 

Those  machines  which  contain  two  cisterns  instead  of  one,  these  being  connected  with 
one  another  by  an  overflow  and  a  system  of  pipes,  which  are  in  their  turn  connected  with  the 
pump,  so  that  the  liquid  is  simultaneously  sucked  out  of  one  vessel  and  forced  through  the 
second  one,  whence  it  runs  back  intot  he  first  vat  through  the  overflow  pipe,  must  be  regarded 
as  a  further  improvement.  By  reversing  the  pump  either  by  hand  or  some  mechanical 
contrivance,  the  course  of  the  liquid  may  be  changed  at  will.  This  interchangeable  circu- 
lation obviates  compression  of  the  material  and  the  formation  of  rills. 

Other  machines  are  constructed  in  such  manner  that  the  liquid  does  not  pass  through  the 
goods  in  a  vertical  but  a  horizontal  direction.  To  that  end  the  receptacle  for  the  goods  has 
a  cylindrical  shape,  with  perforated  sides,  whilst  the  top  and  bottom  are  closed.  The  inner 
cylinder,  likewise  closed  on  the  top,  ends  at  the  bottom  in  a  pipe  which  is  connected  with 
a  pump.  By  setting  the  latter  into  motion,  the  liquid  is  forced  into  the  inner  cylinder,  passes 
through  the  perforated  sides  through  the  material,  thence  again  through  the  also  perforated 
outer  side  of  the  receptacle  into  the  surrounding  space  where  the  liquid  is  collected,  in  order 
to  pass  again  into  the  pump. 

More  effective,  however,  is  the  reverse  direction  of  the  circulation  of  the  liquid  from 
outside  inwards.    This  largely  used  construction  ensures  a  more  even  dyeing  of  the    materi.i 
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nasmac  h  as  here  the  outer  relatively  larger  laj'ers  of  the  goods  are  brought  into  contact 
with  the  more  concentrated  dye  liquid,  whereas  the  inner  laj-ers  of  the  wool,  being 
smaller  in  compass  than  the  outer  ones,  are  passed  through  by  the  now  more  diluted,  but 
proportionately  larger  amount  of  liquid. 

Finall}',  there  are  in  use,  machines  of  similar  construction  to  those  above-described  which 
allow  the  liquid  to  flow  alternately  from  the  outside  to  the  inside  and  reversed  as  desired. 
The  machines  are  naturally  completely  closed  up  every -where  (inner  reservoir,  cylinder 
and  the  outer  reservoir),  in  order  to  change  the  circulation  at  will.  These  machines  possess 
this  advantage  over  the  afore-named,  that  the  liquid  penetrates  the  material  in  alternate 
directions,  which  tends  to  enhance  evenness  in  dyeing,  whilst  in  the  other  machines  the  liquid 
is  onlj'  worked  in  one  direction.  The  one  obvious  disadvantage  of  these  machines  however 
is,  that  owing  to  the  perfectly  closed  receptacle  the  taking  of  samples  and  the  observation 
of  the  liquid  are  impossible. 

In  conclusion  we  may  mention  a  mechanical  dyeing  apparatus  which,  strictly  speaking, 
does  not  belong  to  the  class  discussed.  The  former,  especially  those  constructed  in  German}', 
aim  at  preserving  the  material  by  keeping  it  in  an  immovable  positon  whilst  the  liquid  is 
circulated  through  it;  the  object  of  the  machines  comprised  under  the  name  of  the  Klauder-Weldon 
apparatus,  however  —  which  have  been  adopted  in  England  and  particularly  in  America,  — 
is  to  replace  manual  by  the  cheaper  mechanical  labour. 

These  machines  consist  of  a  large  vessel  which  serves  for  holding  the  mordanting  or 
dye  liquor.  AVithin  the  same,  reaching  down  to  half  or  two  thirds  of  its  depth,  revolves  a 
cylindrical  receptacle,  divided  into  4  compartments,  into  which  the  wool  is  evenlj'  packed. 
The  whole  apparatus  is  covered  in,  in  order  to  prevent  as  much  as  possible  the  cooling  of  the 
liquid.  In  consequence  of  the  revolving  of  a  large  wheel,  the  wool  in  the  receptacles 
passes  with  regularity  through  the  dyebath  which,  by  that  means,  penetrates  the  goods  evenly. 

The  mechanical  contrivances  for  dyeing  loose  wool  with  indigo  will  more  conveniently 
be  mentioned  in  discussing  this  branch  of  dyeing  {page  19),  as  they  are  only  used  for  that 
purpose. 

Although  it  is  advantageous  in  all  branches  of  dyeing  to  use  soluble  dyestufFs  and 
mordants,  it  is  absolutely  imperative  to  select  easily  soluble  ingredients  when  using  a  mechani- 
cal dj-eing  apparatus.  This  is  due  to  the  fact  that  the  material  through  which  the  dye  liquid 
has  to  pass,  acts  as  a  filter  upon  all  undissolved  portions  of  dyestuft". 

It  is,  therefore,  necessary  that  the  dyestufifs,  mordants,  and  auxiliary  ingredients  em- 
ployed should  be  easily  soluble,  or  at  least,  if  they  are  not  so  from  the  beginning,  should 
dissolve  surely  and  completely  at  boiling  heat,  nor  should  they  produce  any  deposit  in  the 
bath,  either  alone  or  bj'  reacting  upon  one  another.  Unless  these  conditions  are  complied  with, 
the  dyestuir  is  unsuitable  for  apparatus  d3'eing,  for  its  employment  would  be  attended  with 
many  difficulties  and  disadvantages. 

If  the  dyestuft'  does  not  at  once  sufficiently  dissolve,  the  undissolved  portions  adhere 
and  fix  themselves  to  those  layers  of  wool  which  come  first  into  contact  with  the  circu- 
lating liquid,  and  choke  up  the  interstices  between  the  separate  fibres,  so  that  the  pump  can 
no  longer  sustain  a  sufficient  circulation.  Should  such  deposited  dyestuft'  soon  dissolve  at 
the  raising  of  the  temperature,  it  is  still  possible  to  avoid  ill  eft'ects;  but  if  this  is  not  the  case, 
uneven  and  insufficiently  dyed  lots  wiU  result,  which  are  liable  to  rub  off  in  parts 
or  to  bleed  in  consequence  of  the  superfluity  of  dyestuff  contained.  The  same  defects  present 
themselves  if  the  dyestuff  though  dissolving  easily  at  first,  is  precipitated  either  bj'  the  addition 
of  acid,  which  maj-  appear  necessary  for  exhausting  the  dyebath,  or  by  the  too  earl\'  addition 
(i.  e.,    before  the  liquid  is  suft'iciently  exhausted)   of  metal  salts  intended   for   its  development 

It  is,  therefore,  necessary  in  dyeing  on  mechanical  apparatus  to  be  careful  in  the  choice 
of  dyestuff's,  for  though  they  may  meet  all  demands  as  to  fastness,  they  might  not  be  suitable 
for  a  mechanical  appliance.  Considering  the  great  variety  of  apparatus  in  use.  it  is,  as  a 
rule,  only  possible  to  decide  by  a  practical  test,  whether  or  not  a  dyestuft  is  suitable  for  a 
certain  apparatus. 
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The  Dyeing  of  Loose  Wool  for  plain  shades. 

Plain,  heavy,  lace-clotlis,  army  cloths,  carriage  clolhs,  and  fine  overcoatings  are  mostly 
dj'ed  in  the  wool ,  partly  because  these  goods  are  so  closely  woven  and  are  so  heavily 
milled,  that  dyeing  in  the  piece  would  not  bring  about  thorough  penetration;  partly  also,  be- 
cause it  has  become  so  customary  to  dye  finer  qualities  in  the  wool,  that  in  German,  the 
e.xpression  "dj'ed  in  the  wool"  is  practically  synonymous  with  "fast  and  faultless". 

The  conservative  mind  of  the  public,  which  associates  fastness  with  goods  which  were 
dyed  in  the  wool,  demands  as  proof  certain  decorative  white  or  coloured  selvedges  and  show- 
ends,  and  this  therefore  is  still  very  often  the  reason  why  plain  shades  are  mostly  dyed  in 
the  wool.  Yet  it  is  possible  nowadays,  to  dye  the  identical  shades  equally  well  and  fast  in 
the  piece,  apart  from  the  fact  that  undyed  wool  is  spun. more  easily  and  handled  to  better 
advantage  than  dyed  material.  Of  course,  it  cannot  be  denied  that  the  troublesome  and  more 
expensive  method  of  carrying  out  the  various  processes  of  manufacture  with  dyed  material 
is  essential  for  certain  heavy  goods  which  have  to  undergo  a  severe  milling.  Moreover  the 
dyeing  of  loose  wool  offers,  after  all,  certain  advantages  to  the  manufacturer:  he  is  able  to 
keep  up  required  dimensions,  and  is  sure  of  delivering  large  orders  uniformly. 

The  fine  quality  of  the  above-mentioned  goods  naturally  makes  great  demands  upon 
the  fastness,  especially  to  light  and  wear,  of  the  dyestuffs.  Moreover,  since  the  colours  have 
to  stand  heavy  milling,  onlj'  the  very  fastest  can  be  considered:  Indigo,  Alizarines,  and  the 
developing  colours,  especially  the  Acid  Alizarine  Colours  which  equal  the  latter  in  fastness. 
As  no  secondary  colours  or  white  are  to  be  taken  into  accoimt,  even  those  dyestufTs  are 
still  suitable  for  plain  shades,  which  bleed  slightly  in  milling,  or  rub;  of  course  these  colours 
must  not  change  their  shade  nor  suffer  any  perceptible  loss  of  depth  in  milling,  nor  must 
tliey  rub  when  tlie  goods  are  finished. 

However,  all  colours  must  be  perfectly  fast  to  ironing  and  stand  severe  steaming,  in 
many  cases  wet  steaming;  they  are  also  often  expected  to  stand  carbonising  in  the  piece. 

The  number  of  shades  to  be  considered  for  dyeing  loose  wool  for  one-coloured-effects  is 
relatively  limited,  and  consequently  also  the  number  of  dyestuffs  used  for  their  production. 
The  principal  colour  for  face  cloths  and  overcoatings  is  black ;  then  follow  blue,  and  brown, 
while  the  other  shades  —  green,  red  and  drab,  —  which  are  used  for  fine  carriage  cloths  etc, 
form  only  a  small  part  of  the  total  production. 

In  the  following  pages  the  principal  colours  and  the  dyestuffs  and  combinations  of 
dyestutis,  employed  in  their  production  will  be  discussed. 

Black. 

Black  shades  upon  loose  wool  are  best  produced  with  our  Acid  Alizarinelilack  SE,  SET, 
SN,ancl  SX7  .  nrwliicli  tin-  tun    Inrmer  are   put  upon  the   market  both    in  paste  and  powder 

form.  These  dyestufls  meet  in  the  highest  degree  all 
demands  which  can  be  made  upon  a  fast  d yestutV. 
The  above-mentioned  brands  of  Acid  Ali- 
zarine Black  belong  to  the  chrome  developing 
dyestufTs,  and  are  dyed  in  one  bath.  Thej' 
have,  consequently,  this  advantage  over  the 
old  Logwood  Black,  which  is  still  so  largely 
used  on  account  of  its  cheapness,  that  the  so 
dyed  wools  remain  more  pliable  for  spinning, 
and  are  incomparably  faster  to  light.  Also,  as 
regards  their  behaviour  in  heavy  milling, 
steaming,  and  carbonising,  these  Acid  Alizarine 
17.5";".  Acid  AlUarine  Black  SE  paste  Blacks  satisfy  all  possible  demands,  so  that  they 

5'io  arctic  acid;  :i%  a. etic  iicid  have  been  approved  of  in  Germany  and  various 

2,5*;,  bichromc.  Other  Countries  for  the  dyeing  of  army  cloths. 
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As  regards  the  properties  of  these  dyestuffs,  when  compared  with  each  other,  Acid  Ah- 
zarine  Black  SE  and  SN  produce  a  beautiful  blueblack  shade,  similar  to  that  of  logwood; 
whereas  SET  and  SNT  yield  a  fuller  and  deeper  black.  On  the  other  hand,  the  SN  and 
SNT  brands  are  distinguished  for  being  more  easily  soluble,  and  therefore  better  suitable  for 
dyeing  in  a  mechanical  apparatus  than  the  SE  brands.  They  are  also  faster  to  rubbing,  and 
sulphuric  acid  may  be  used  in  dyeing,  whereas,  Acid  Alizarine  Black  SE  and  SET  are  ad- 
vantageously dyed  with  acetic  acid,  and  sulphuric  acid  only  used  to  exhaust  the  baths,  especi- 
ally for  coarser  wools. 

In  using  the  latter  two  brands  it  is  very  necessary  to  employ  soft  water;  hard  water 
must  therefore  be  previously  corrected  by  the  addition  of  oxalate  of  ammonia. 

In    order    to   produce   a   full    blueblack,   it   is 


fi'o  oxalate  of  ammonia 
l&°;o  Acid  Alizarine  Black  SE  paste 
0,1"  0  Patent  Blue  A 


necessary  to  use,  according  to  the  quality  of 
the  wool  15— 20°/o  Acid-Alizarine  Black  SE 
paste,  or  3— 4°/o  in  powder  form. 

The  dyebath  is  prepared  with  oxalate  of  am- 
monia and  well  stirred;  then  the  dyestuff, 
made  into  a  paste,  and  5'^/o  acetic  acid  are  added. 
The  goods  are  entered  at  158 — 176"  F.  and 
the  temperature  raised  to  the  boil.  If,  after 
boiling  for  ^4  hr.  the  bath  is  not  exhausted, 
an  additon  of  2— 4'';o  acetic  acid  or  1  — 20/0  sul- 
phuric acid  is  made,and  the  whole  kept  boiling 
for  another  half  hour.  Thereupon  the  shade  is 
developed  by  the  addition  of  2,5  to  3°/o  bi- 
5°o  acetic  acid;  3%  acetic  acid  chrome  and  further  boiling  for  ^,4  hr. 

2,5'','«  bichrome.  When  dyeing  carbonised   wool  care  must  be 

taken  that  the  material  be  well    neutralized,  as 

otherwise    too    much    acid    is    present    in    the    bath,    which    causes    the   dyestuff  to  be  too 

quickly  deposited  upon  the  fibre,  and  consequently   the   colours    will   not   be   fast    to  rubbing. 

In  dyeing  these  wools  no  acid  must  be  added  at  the  beginning,  but  only  after  about  '/j  hour's 

boiling,  in  order  to  exhaust  the  dyebath. 

The  dj'eing  operation   in   a  mechanical  appliance    is    carried    out   in  a   similar   manner: 

the   bath   is   prepared   first    with   the   dyestuff  and  oxalate  of  ammonia   and   then    the    acetic 

acid  is  gradually  added,  most  conveniently  through  a  dripping  apparatus. 

For  darkening    (saddening)    Acid   Alizarine  Black  SE  it  is    advisable  to  use  dyestufl's  of 

equal    fastness    such    as    Alizarine   Red    IWS, 

Acid  Alizarine  Red,  Acid  Alizarine  Grenade  R, 

Acid  Alizarine  Brown,  Acid  Alizarine   Yellow, 

Mordant  Yellow  etc.;  suitable  for  shading  pur- 
poses  are,   in   smaller   quantities.    Patent   Blue 

A,   Fast   Acid   Violet,   Acid    Violet    and    other 

dyestuffs,    which   withstand    bichrome   and    are 

fairly  fast  to  milling. 

In  a  simpler  manner  deep  black  shades  are 

obtained    by    using    Acid    Alizarine    Black 

SET.     For  instance,  a  black  such  as  is  required 

for   the  melange  of  the  Prussian  infantry  trou- 
sers, is  produced  in  the  following  way: 

The  bath  is  prepared  with  l"/o  oxalate  of 

ammonia,  16"/o  Acid  Alizarine  Black  SET  paste  2,5"(,  bichrome. 

and   o°/o    acetic    acid.     The    goods   are  entered 

at  140— 158°  F,  the  temperature  is  raised  to  the  boil,  and  boiling  continued  lor ','4  hr.,  2'''(.  sulphuric 

acid  are  then  added,  and  after  further  boiling   for    ^2  hr.    the    shade  is    developed  with  2',5°o 

bichrome  by  boiling  for  another  ''4  hr. 


,  Acid  Alizarine  Black  SET  paste 
,  acetic  acid;  2>lo  sulphuric  acid 
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For  shading  oft"  or  neutralizing  Acid  Alizarine  Black  SET  the  same  chrome  developing 
and  acid  dj'cstufl's  are  used  as  for  Acid  Alizarine  Black  SE. 

Acid  Alizarine  Black  SN  and  SNT,  show  a  rather  difl'erent  behaviour  from  that  of 

the  SE  brands,  (as  was  already  mentioned 
above).  These  dyestuffs  do  not  necessitate  a 
correction  of  the  water  with  o.Kalate  of  am- 
monia ;  according  to  the  quality  of  the  wool  and 
the  depth  nf  the  shade  required  4— T^/o  art- 
used  for  producing  a  solid  black.  They  arc 
dyed  with  the  addition  of  10°o  Glauber's  salt 
and  .'!—.■«"  0  acetic  acid,  or  sometimes  with  2  ",» 
sulphuric  acid;  the  goods  are  entered  at  104 — 
122"  F.,  the  bath  heated  to  the  boil,  and  after 
boiling  for  '/»  hr.  as  much  sulphuric  acid  is 
added  as  is  necessary  to  exhaust  the  liath,  which 
will  be  from  1  —  3  ",o.  Then  the  shade  is  developed 
by  the  addition  of  2— 3°/o  bichromc  and  further 
boiling  for  '/»  hr. 

Bright  copper  vessels  turn  the  shade  slightly 

reddish ;  it  is  therefore   advisable  not  to  polish 

them  too  much,  and  to  add  to  each  200  gallons  of  dye  liquid  4  oz  of  sulphocyanide  of  ammonia. 

Here  also   the   same   dyestuffs   are   used  for  darkening  and  shading   as  are   employed 

for  Acid  Alizarine  Black  SE. 

A  saving  ol'  time  and  expense  can  be  efiected  in  using  the  old  baths  of  the  above  mention- 


.V„,  Acid  Alizarine  Black  SET  powder 
0,29%  Acid  Alizarine  Brown  BB 
0,2*0  Mordant  Yellow  O 

5%ju  oli.    a.  i.l :  2,5"  .  a<  eli.-  .i.iJ 
2,.V'  0  bi.  hromc. 


0,5°  o  Acid  Alizarine  Black  SN 
lU',.  Cihub.-r's  salt,  b'l,  .ncclii   .ici.l : 
2*  o  sulphuric  scid 


ed  blacks  over  again.    For   that  purpose  it  is  necessary  however  to  have  two  baths,  one  for 
dj'eing,  and  one  for  developing. 

The  Acid    Alizarine   Blacks  can  also   be  fi.\ed   upon   previously  mordanted  wool.     The 


Acid  Alizarine  Black  SNT 
Mordant  Yellow  O 
,  Alizarine  Red  IWS  powder 

,  tihubcr's  5,ill,  ,V'„  ,Tet.._   .1.  id  : 
sulpburi,    ,nid 


shades  lluis  produced  are  exceedingh-  fast  to  milling  and  wear,  and  on  account  of  yield  and 
cheapness,  are  often  used  in  this  way  in  combination  with  Alizarine  Blue.  Alizarine  Red 
IWS  and  other  mordant  dyestuffs,  for  the  production  of  darkblue  to  blueblack  shades. 
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,  oxalate  of  ammonia 

)  Acid  Alizarine  Black  S£  paste 

,  Alizarine  Blue  A  paste 

,  Alizarine  Red  ISW  powder 

I  acetic  acid;  4"  o  acetic  acid 

,  bichromate. 


When  dyeing  Acid  Alizarine  Black  SE  on  previously  mordanted  wool,  the  latter  is 
mordanted   in    the   usual   way   with    bichrome  and    tartar   or   some  other  reducing  agent,  and 

then  dyed  in  a  second  bath,  which  is  prepared 
with  1  °/o  oxalate  of  ammonia,  and  5  "/o  acetic 
acid.  After  boiling  for  about  '/^  to  '/^  hr. 
the  bath  is  exhausted  by  the  addition  of  3  —  5  % 
acetic  acid ;  and  finally  the  shade  is  fixed  by 
a  further  addition  of  0,5  "ja  bichrome  and  boiling 
for  another  ','2  hr. 

In  addition  to  the  brands  already  mentioned 
the  following  brands  are  also  suitable  for  dyeing 
loose  wool  for  plain  goods,  viz..  Acid  Alizarine 
Black  R,  RH,  T  and  AC.  Although  these  do 
not  occupy  the  same  rank  as  the  Acid  Ali- 
zarine SE  and  SN  brands,  in  respect  of  fastness 
to  heavy  milling  and  potting,  they  often  satisfy 
the  demands  made  upon  black  in  one-coloured 
styles;  especially  for  certain  finishes  they  possess 
advantages  which  facilitate  their  employment: 
they  are  very  soluble  and  equalize  extremely 
well,  lor  which  reason  they  are  particularly  suitable  for  apparatus  dyeing. 

The  goods  are  dyed  with  Acid  Alizarine  Black  R,  RH,  T  and  AC,  by  adding  10°/o 
Glauber's  salt  and  3—4%  sulphuric  acid  to  the  dyebath  and  the  shade  is  developed  with 
1,5  —  2,6  "/o  bichrome.  In  order  to  counteract 
the  injurious  effect  of  copper,  in  copper  vessels, 
4  oz  sulphocyanide  of  ammonia  must  be  added 
to  each  200  gallons  of  dye  liquid.  The  above- 
named  dyestuffs  can  likewise  be  used  on  a  mordant 
but  it  is  advisable  to  add  finally  0,5—1  "'0  bi- 
chrome in  order  to  effect  a  perfect  lake  formation. 
A  black  on  loose  wool,  fast  to  milling,  is  also 
produced  with  Chrome  Black,  the  most  impor- 
tant brands  of  which  are  B,  2G  and  T.  These 
dyestuffs  are  used  in  conjunction  with  Glauber's 
salt  and  acetic  acid,  and  the  shade  developed 
by  an  aftertreatment  at  the  boil  with  I'/s — 2% 
bichrome  and  3  °/o  sulphate  of  copper. 

As  regards  milling  and  carbonising  these 
blacks     satisfy    all     demands;     they    withstand 

also  a  not  too  severe  steaming,  but  are  not  as  fast  to  light  as  are  the  Acid  Alizarine  Blacks 
which  surpass  all  other  artificial  dyestufts  in  that  respect;  on  the  other  hand  they  excel  the 
ordinary  logwood  black  as  regards  fastness  to  light. 

Blacks  of  great  beauty  and  very  fast  to  light  can  also  be  produced  with  Chromotrope  S. 
This  is  dyed  with  the  addition  of  Glauber's  salt  and  sulphuric  acid,  and  developed  with 
bichrome,  to  which  are  added  some  lactic  and  sulphuric  acid.  The  blacks  produced  with 
this  dyestuft'  bleed  reddish  when  severely  milled,  but  of  course  this  disadvantage  is  of  no  mo- 
ment in  one-coloured  styles.  But  since  the  dyer  rarely  knows  for  what  purpose  the  dyed 
wool  will  have  to  serve  eventually  he  will  have  to  be  careful  in  the  use  of  Chromotrope  S 
for  loose  wool. 

Blue. 
For   the   production    of  the   various   shades   of  blue  upon  loose   wool  for  plain  shades. 
Indigo   is    doubtless   the   most  important   dyestuff,   as   its  general  fastness   surpasses  that  oi 
all   other   competing   artificial  dyestuffs;   the  employment  of  Indigo,  which   since  its  synthetic 


6' o  Chrome  Black  B 
■2°l<,  Chrome  Black  T 

10"  0  Glauber's  salt,   Wo 


S^'o  sulphate  of  copper. 
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manufacture  does  not  varj-  in  quality  is  steadily  increasing,  for  its  application  is  cheapened 
considerably  through  improvements  in  its  manipulation.  Next  to  it,  but  in  the  second  rank 
only,  must  be  placed  the  rival  products  of  Indigo,  the  most  important  of  which  is  Alizarine 
Blue,  besides  which  may  be  mentioned,  a  number  of  chrome  developing  colours:  Chromo- 
trope  F4B  and  DW  and  Fast  Mordant  Blue  B  and  R,  and,  lastly,  Alizarine  Direct  Blue 
B  which  occupies  a  place  peculiar  to  itself. 

Considering  the  importance  of  Indigo  and  the  dift'erent  modes  of  application  we  will 
describe  in  the  first  place  the  mechanical  dyeing  apparatus  adapted  to  Indigo  dyeing. 

As  already  explained  in  our  general  discussion  of  Indigo  dyeing  (vol  I,  14.')  and  follow- 
ing page)  the  most  ancient  application  of  Indigo  is  in  the  fermentation  vat,  and,  as  may  be 
expected,  the  apparatus  employed  are  very  simple. 

In  hot  countries  the  fermentation  vat  consists  to  this  day  of  ordinary  vessels  which 
are  placed  upon  the  floor  or  fixed  into  the  ground  and  filled  with  the  required  amounts  of 
Indigo  and  fermentation  agents,  are  left  to  themselves  until  the  solar  heat  has  brought  about 
the  fermentation  and  effected  the  reduction  o(  the  Indigo.  The  wool  is  then  entered  into  the 
vat  and,  having  remained  therein  for  some  time,  is  lifted  out  with  sticks  and  left  in  the  open 
air  until  the  blue  is  developed  by  oxidation. 

In  a  similar  manner  dyeing  with  Indigo  is  carried  out  in  the  Transylvanian  urine  vats, 
into  which  the  unsecured  wools  are  rammed  in  their  greasy  state  together  with  potash,  urine 
water  and  Indigo;  these  vats  are  left  to  themselves  for  several  days  until  the  reduction  of 
the  Indigo  has  taken  place  through  the  process  ol  fermentation. 

In  colder  countries  where  the  temperature  of  the  sun  or  atmosphere  no  longer  suffices 
to  bring  about  a  strong  enough  fermentation,  the  same  must  be  assisted  by  artificial  heat. 
The  older  and  simpler  apparatus  are  constructed  of  stone  and  cement,  or  of  iron  or  copper 
and  heated  by  direct  fire. 

The  fermentation  vats  can  only  be  worked  slowly  and  do  not  permit  of  more  than  a 
few  dips  per  day  ;  this  led  therefore  to  the  construction  of  larger  vats  in  order  to  increase 
the  output,  apart  from  the  fact  that  vats  of  larger  capacity  are  comparatively  less  afiected  by 
errors  in  the  addition  of  fermentation  agents  and  lime,  and  less  susceptible  to  fluctuations  of 
temperature  or  other  exterior  influences.  In  order  to  facilitate  the  manipulation  of  such  large 
vats,  which  have  a  capacity  of  1200 — 2000  gallons,  and  to  save  space,  thej'  are  generally  sunk 
into  the  ground  and  provided  with  direct  or  indirect  steam  for  the  better  regulation  of  the 
temperature. 

A  net  suspended  from  a  crane  above  the  vat,  or  a  frame  to  which  a  net  or  a  pei  forated 
metal  plate  is  fixed,  and  which  is  lowered  into  the  vat,  serves  for  the  reception  of  the  wool. 
After  having  been  left  sufficiently  long  in  the  liquid  the  frame  is  wound  up  again,  allowing 
the  superfluous  liquor  to  run  back  direct  into  the  vat.  The  latter  is  then  covered  over  with 
boards  and  on  these  the  net  is  spread  out  for  the  purpose  of  allowing  the  wool  to  oxidize ; 
the  upper  layers  which  oxidize  very  quickly  are  first  taken  out  of  the  net,  and  the  other 
wet  layers  then  squeezed  out  bj'  hand. 

This  simple  procedure  is,  as  already  mentioned,  beset  with  various  defects.  We  there- 
fore give,  in  the  following,  the  description  of  an  installation  of  a  well  and  rationally  working 
fermentation  vat,  as  it  has  been  largely  adopted  in  practice. 

The  vats  are  placed  in  a  row  at  one  end  of  the  dye  works;  in  front  of  them  is  a  small 
track  of  rails  on  which  the  squeezing  and  dyemg  apparatus  and  small  waggons  with  the 
goods  can  be  run  to  and  fro  as  required.  All  the  vats  are  made  of  the  same  dimension,  so 
that  the  auxiliary  apparatus  can  be  used  for  any  one  of  them.  The  vats  are  of  cubical  shape, 
being  each  7'2"  broad,  long  and  deep.  They  are  generally  built  of  bricks,  cemented  inside, 
but  are  also  often  made  of  wood  or  metal. 
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The  walls  of  the  vats  are  perpendicular  and  sunk  into  the  ground  to  about  ^ji  of  their 
height,  so  that  they  stand  out  about  27  inches  above  ground.  In  each  vat  there  is  one  open 
and  one  closed  steam  coil,  so  that  it  is  possible  to  heat  the  liquid  by  either  direct  or  indirect 
steam,  according  as  its  level  is  either  too  high  or  too  low. 


For  the  sake  of  protecting  the  upper  rim  of  the  vat  against  damage,  it  is  provided  with 
a  kind  of  cast  iron  frame  which  carries  at  the  same  time  the  necessarj-  provisions  for  fixing 
the  auxiliary  machines. 

The  net  which  serves  to  hold  the  wool  during  the  dyeing  operation,  is  of  a  square 
shape  and  fits  exactly  into  the  vat.  It  is  made  of  wire  and  is  stretched  over  a  frame  of 
wooden  laths  to  which  are  fixed  the  ropes  by  means  of  which  the  net  can  be  raised  and 
lowered.  On  each  of  the  four  sides  of  the  frame  there  are  also  wooden  laths  about  4  inches 
high,  fixed  with  hinges  so  as  to  flap  down  towards  the  outside;  their  object  is  to  guide  the 
net  in  lowering  into  the  vat,  and  flapping  outwards  when  the  net  is  raised,  to  trail  along  the 
walls  of  the  vat,  and  thus  to  prevent  the  wool  from  falling  back  into  it.  When  the  net  is 
lifted  quite  out  of  the  vat,  the  flaps  turn  outwards,  and  thereb}'  cover  up  the  whole  width 
and   breadth  without  however  interfering  with  the  taking  off  of  the  wool. 

In  order  to  stir  up  the  vat  liquor,  a  screwpropeller  is  used,  which  rests  on  a  bed  at  the 
bottom  of  the  vat,  and  whose  upper  end,  being  square  shaped,  fits  into  a  corresponding  square  hole 
at  the  lower  end  oft  he  drivingshaft.  The  upper  part  of  the  latter  runs  into  a  bearer  beam  which 
is  laid  across  the  vat,  and  is  fixed  by  means  of  several  pins  or  screws  fitting  securely  into  corres- 
ponding holes  in  the  centre  of  two  opposite  sides  of  the  vat :  The  propeller  is  set  into  motion 
by  connecting  the  driving  shaft  with  a  cogwheel  gear.     The  shaft  and  the  driving  mechanism 
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can   thus   be  quickly  attached  to,   and,  wlien  required,    be   removed    from  one  vat  in  order  to 
serve  the  same  purpose  on  another. 

The  squeezing  apparatus  wiiich,  as  has  already  been  stated  (vol  I,  page  146),  can  also 
be  employed  with  advantage  when  working  the  fermentation  vat,  runs  on  iron  wheels,  so 
that  it  can  be  moved  quickly  to  each  vat  according  to  requirement,  and  is  then  connected 
by  adjustable  belts  with  the  driving  gear. 
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The  [two  squeezing  rollers  are  made  of  cast  iron  and  have  a  diameter  of  about  1:3 
inches;  the  lower  one  rests  on  a  firm  bed,  while  the  upper; one  is  movable  and  is  pressed 
against  the  other  by  screw  and  weight  levers.  The  lower  roller  is  without  cover,  whilst 
the  upper  one  is  covered  all  over  with  woollen  cords. 
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The  wool  is  brought  from  the  vat  to  the  squeezing  rollers,  which  are  about  30  inches 
long,  by  means  an  endless  band,  consisting  of  a  strong  belt  of  hemp  with  staves  of  cane 
sewn  on,  or  of  iron  rods  rivetted  on  link  chains.  The  endless  band  reaches  in  a  slightly 
slanting  position  from  the  squeezing  rollers  backwards  over  the  rim  of  the  vat,  and  under- 
neath it,  also  slanting  toward  the  vat,  is  a  board  over  which  the  superfluous  liquor  runs  back 
into  the  vat. 

Having  regard  to  what  has  already  been  said  in  the  chapter  on  vat  dyeing  (vol.  I,  147  and 
following  pages)  it  is  needless  again  to  enter  at  length  into  the  methods  to  be  followed  in  dyeing 
in  the  fermentation  vat,  since  it  is  impossible  owing  to  the  varying  condition  of  the  vat,  to 
determine  with  the  same  exactitude  as  in  the  case  of  other  dyestufls,  the  proportions  neces- 
sary for  producing  a  certain  shade,  the  duration  and  number  of  dips.  We  therefore  merely 
wish  to  refer  to  the  preparation  of  fermentation  vats  as  mentioned  in  vol  I,  page  149;  we 
cannot  too  strongly  urge  the  employment  of  squeezing  rollers  in  fermentation  vats,  because 
by  their  means  colours  of  greater  fastness  to  rubbing  are  produced  and  a  saving  of  Indigo 
is  effected  which  soon  pays  for  the  expense  oi  the  squeezing  apparatus. 

For  dyeing  in  the  fermentation  vat  we  re- 
commend in  the  first  place  Indigo  MLB  paste,  Prussian  Infantry  Uniform  Cloth, 
which  should  only  be  replaced  by  Indigo 
MLB  powder  or  lumps  where  difficult  condi- 
tions of  transport  or  heavy  duties  render  it 
necessary.  The  two  latter  brands,  as  already 
stated  in  vol.  I,  page  156,  must  be  ground  be- 
fore being  used  in  the  fermentation  vat. 

Very  good  results  are  also  obtained  in 
the  same  vat  with  Indigo  MLB,  vat  I,  the 
use  of  which,  however,  requires  rather  more 
fermentatives,  whereas  less  alkali  is  necessarj-. 

Recently  Indigo  MLB/W  has  been  put  on 
the  market;  this  may  be  used  in  fermentation  vats  Indigo  MLB,  dyed  un  the  fermentation  v.it. 

with   the    greatest    advantage.     The    fact    that 

this  preparation  already  contains  the  Indigo  in  the  form  of  Indigo  White  which  only  needs 
to  be  dissolved  by  the  addition  of  lime,  permits  of  a  much  better  utilization  of  the  fermen- 
tation vat,  for  the  fermentation  only  requires  to  be  kept  active  for  the  time  sufficient  to 
neutralize  the  oxygen  which  is  introduced  into  the  vat  during  the  operation.  The  reduction 
of  the  Indigo,  —  the  process  occupying  the  longe;t  time,  —  can  be  neglected  when  using 
Indigo  White  MLB/W.  For  this  reason  it  will  no  doubt  play  a  great  part  in  fermentation 
vat  dyeing  in  future. 

Of  the  Hyd  rosulphite  Vats  we  will  only  mention  the  "Hoechst  Vat"  i.  e.,  the 
Glue-Hydrosulphite-Ammonia  Vat.  The  mechanical  appliances  used  for  this  differ  considerably 
from  those  of  the  fermentation  vats;  in  the  first  place,  the  dimensions  of  the  cisterns  are 
smaller  ("3  of  the  former).  This  is  due  to  thelfact  that  the  hydrosulphite  vat,  which  is  free  from 
sediment,  does  not  require  the  dead  space  necessary  for  depositing  the  sediment  of  the  fer- 
mentation vats.  We  illustrate,  in  the  following  sketch,  the  installation  of  a  hydrosulphite 
vat  which  has  met  with  considerable  lavour. 

The  apparatus  consists  of  an  oblong  rectangular  cistern  made  of  sheet-iron,  and  con- 
taining about  800  gallons;  at  the  lower  end  is  a  plug  and  along  its  bottom  a  closed  steam 
coil.  Inside  the  cistern  and  fitting  to  its  sides,  there  is  a  cage  made  of  perforated  sheet-iron,  which 
on  one  of  the  smaller  sides,  rests  upon  hinges  so  that  it  can  be  easily  raised  and  lowered  by 
means  of  a  pulley  fixed  at  the  opposite  side.  Fixed  to  the  first-mentioned  smaller  side  of 
the  cistern  is  a  squeezing  apparatus,  consisting  of  a  pair  of  rollers,  the  lower  one  of  which 
runs  in  a  fixed  bed,  whilst  the  upper  one  is  pressed  upon  it  by  means  of  a  spring  or,  better 
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still,  by  a  lever.    The  lower  roller  is  made  of  cast-iron,  the  upper  one   of  vulcanite  or  metal 
in  which  case  it  is  covered  with  hemp  or  woollen  cords. 

The  wool  is  transported  to  the  squeezing  rollers  by  means  of  an  endless  band  slanting 
towards  the  vat  and  reaching  over  the  rim  of  the  cistern;  it  is  composed  of  iron  staves 
rivetted   to   an   endless  link-chain,   and   driven   by  means  of  a  cog-wheel  simultaneously  with 

the  squeezing  rollers.  Behind  these  a  similar 
transport  contrivance  takes  oft'  the  squeezed- 
out  wool.  An  iron  plate  fixed  underneath  the 
squeezing  rollers  and  the  feeding  apparatus, 
and  slanting  towards  the  vat  carries  the  super- 
fluous liquid  back  into  the  cistern.  The  whole 
squeezing  apparatus,  instead  of  being  fixed  to 
the  vat,  may  also  be  separately  mounted  on  a 
movable  frame.  This  arrangement  has  the  ad- 
vantage, that  it  may  serve  several  vats  according 
to  requirement. 

The  above-described  apparatus  is  worked 
in  the  following  manner:  The  vat  having  been 
prepared,  the  wool  (about  90  lbs  in  an  apparatus  of  SOO  gallons),  is  slowly  moved  about  by 
two  men  under  the  surface  of  the  liquid  20—30  minutes.  It  is  then  quickly  lifted  out  of  the 
bath  with  sticks  or  forks,  and  thrown  upon  the  feeding  apparatus  whence  it  is  carried  to 
the  squeezing  rollers.  Finally,  the  perforated  cage  is  gradually  raised  at  one  end  in  order 
to  remove  from  it  the  remainder  of  the  wool. 


Indigo  MLB.  dyed  in  tbe  bydrosulpliite 
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Prussian  trimtning  cloth. 


Indigo  MLB,  dyed  in  the  hydrosulphitc  vat. 


Regarding  the  general  rules  to  be  observed  in 
pieparing  and  working  the  glue-hydrosulphite- 
animonia  vat  we  refer  to  the  particulars  given 
in  vol.  I  page  153  and  154. 

Although  in  the  following,  some  figures  are  given 
for  a  few  typical  examples,  it  is  necessary  to 
remark  that  these  figures  are  not  binding  for 
all  cases,  but  are  subject  to  variations  according 
to  prevailing  circumstances,  (quality  of  the 
wool  etc.).  The  amount  of  the  ingredients  must 
be  determined,  above  all,  by  the  general  ap- 
pearance and  the  conditions  of  the  vat. 


For  dyeing  ordinary  Prussian  dragoon  cloth 
made  of  Cape  wool  the  vat  (of  800  gallons 
capacity)  is  prepared  initially  with. 

7.-!  gallon  ammonia 

3  lbs  5  oz  dissolved  glue 

Vjt  gallons  hydrosulphite  O  and 

'/a— '/i  gallons  Indigo  MLB  vat  I, 

and  foi-  further  lots  with 

'/lo— '/s  gallon  ammonia 

'h—'ls  gallon  hydrosulphite  O,  and 

'/•■">— '/s  gallon  Indigo  MLB  vat  I. 

Prussian  Infantry  Uniform  Cloth. 


Prussian  Dragoon  cloth. 


Indigo  MLB,  ■ 


isulphitc  vat. 


As  a  guide  for  preparing  the  vat   fur 

the  following  figures  will  serve: 
Vs  gallon  dissolved  glue 
1"4— P/4  gallons  hydrosulphite  O 
272—3  gallons  Indigo  MLB  vat  I, 

and  for  replenishing: 

''3 — '/s  gallons  hydrosulphite  O 
■'g— 1  gallon  Indigo  MLB  vat  I. 

For  fine  cloths  Indigo  MLB/R  may  be  used 
alone  or  in  conjunction  with  Indigo  MLB;  such 
combinations  are  by  far  faster  than  shades 
produced  by  Indigo  or  topped  with  acid 
dyestufls. 


Indigo  MLB,  dyed  in  the  hydrosulphite  v.it. 

For  Prussian  Infantry  blue  which  is  generally 
produced  in  two  dips,  the  following  recipe  is 
used : 

V2  gallon  ammonia 

3  lbs  dissolved  glue 

2  gallons  hydrosulphite  O,  and 

2  gallons  Indigo  MLB  vat  I. 

For  replenishing,  the  following  additions  are 
made : 

1  pint  ammonia 

2—2^3  gallons  hydrosulphite  O,  and 
2— 2''/3  gallons  Indigo  MLB  vat  I. 
tlyeing  wool  for  German  navy  cloth  in  two  dips, 

German  Navy  Cloth. 


Indigo  MLB  d 


the  hydrosulphite  vat. 
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For  dyeing  loose  wool  in  a  mechanical  apparatus  the  hydrosulphite  vat  Hoechst  is  pre- 
eminently siiiuble,  on  account  of  being  free  from  sediment.  Lightblues  and  medium  blues 
arc  easily  dyed  in  one  dip,  after  preparing  the  vat  liquors  in  the  usual  manner.  But  as  it 
is  desirable  to  produce  also  the  darkest  shades  in  one  dip  in  order  to  save  time  and  the 
trouble  of  re-arranging  the  material  several  times  over,  the  vat  liquids  are  best  prepared  in 
ihc  following  manner: 

The  vat  is  first  prepared,  as  usual,  with  dissolved  glue,  hydrosulphite  and  Indigo,  and 
the  apparatus  then  set  in  motion.  After  10  minutes  a  gradual  addition  is  made  (most  con- 
veniently through  a  dripping  funnel),  of  bisul- 
phite of  soda  of  72°  T\v.,  dissolved  in  an  equal 
quantity  of  water,  until  the  vat  liquor  reacts 
slightly  acid,  i.  e.,  until  the  test  with  phcnol- 
phihaleine  does  not  show  any  reddish  tinge 
as  described  in  vol.  I  page  154.  I'ractico 
will  soon  teach  the  dyer  by  the  gradual  ligh- 
tening of  the  colour  of  the  vat,  what  quantity 
of  bisulphite  is  required;  as  a  rule,  ',4  *,i 
gallons  bisulphite  72°  Tw.  are  sufficient  for 
2  Cwt.  material.  The  whole  dyeing  operation 
lasts  about  30  minutes. 

After  dyeing,  the  blue  is  oxidized  as  quickly 


Indigo  MLB  R  .lyr 


as  possible  by  a  treatment  with  cold  water. 

Through  the  acidifying  of  the  liquid  almost  *'5  of  the  Indigo  used  are  evenly  and  firmly 
fixed  upon  the  fibre,  so  that  it  is  possible  to  produce  dark  blues  in  a  mechanical  appliance 
in  one  dip  by  means  of  this  method. 

In  the  further  dyeing  process  the  dye  liquid,  before  it  can  be  used  again,  must  be  made 
neutral  or  weakly  alkaline  after  each  operation,  i.  v.,  the  test  with  phenolphthaleinc  must 
again  show  a  slight  red  tinge.  The  red  colour  however,  must  soon  disappear  as  otherwise 
the  bath  is  too  alkaline  and  too  much  ammonia  has  been  added.  '/'"~*i'  gallons  ammonia 
will  generally  be  found  sufiicient.  (An  excess 
of  annnonia  is  less  harmful  than  insufficient 
neutralization). 

After  neutralizing,  the  necessary  quantities 
of  Indigo  vat  liquid  I  and  hj'drosulphite  are 
added  to  the  bath,  till  it  resumes  its  normal 
appearance. 

The  shades  produced  upon  loose  wool  will 
satisfy  all  demands  as.  to  fastness,  il  carried 
out  in  an  expert  manner;  if  the  wool  has  been 
well  scoured  and  squeezed  out  before  being 
oxidized  these  blues  do  not  rub  excessively. 
Moreover  they  will  not  be  liable  to  wear  grey, 
a  peculiarity  of  shades  produced  by  unskilful 
dyeing,   especially  upon  badly  scoured  wools. 

Good  Indigo  shades  arc  in  every  respect 
fast  to  milling,  and  likewise  to  steaming;  but  it  must  be  borne  in  mind  that  blue  shades 
obtained  in  the  hydrosulphite  vat  become  somewhat  redder  and  brighter  by  steaming  and 
carbonising.  Indigo  dyed  shades  stand  carbonising  with  sulphuric  acid,  and  can  be  to|>pod 
with  other  dyestufis.  This  property  is  often  made  use  of  to  the  largest  possible  extent. 
In  consequence  of  the  fastness,  even  of  light  indigo  sliades,  to  wear  and  light.  Indigo  is 
employed   as  a  foundation   for  blue   and    for   other  mixed  and  fancy  colours,  such  as  green, 


Indigo  pninl  (RTountll  topped  with 
0.6',..  Acid  Violet  sBF 
U.l.r;.  Fast  Acid  Violet  R 
I0*/o  GlaiitK-r'i  tall,  3".  sulphuric  arid, 
0*.  rhrome  alum. 
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a^/o  Chromotrope  F4B 

10°/o  Glauber's  salt.  S'lo  sulphuric  acid 
2,5''/i,  bidirome,  2°  0  lactic  acid,  1,5%  sulphuric  acid 
topped  with  Indigo  MLB  in  the  hydrosulphite  vat. 


olive,   brown,    grey,  drab  etc.    For  that  purpose  the  loose  wool  is  grounded  in  the  vat  with 
Indigo,  to  the  desired  depth  of  shade,  and   is  then  dyed  over,  as  required,  either  in  the  loose 

state,  or  in  the  yarn,  or  even  in  the  piece,  with  other 
dyestufts,  —  mordant,   developing  or  acid   dye 
stuffs,  —  in  accordance  with  the  desired  fastness. 
In  consequence    of  the    easy  and   sure   appli- 
cation of  Indigo  in   the   hydrosulphite   vat,   and 
also  on  account  of  its   cheapness,   it  is  used  to 
an    ever    increasing    extent     tor    pointing    (we 
shall  refer  to  this  in  greater  detail  in  some  later 
chapters),  and  can  be  most  highly  recommended. 
On  the  other  hand,  for  darkening  Indigo  shades 
a  foundation  with    fast   mordant  or  developing 
dyestuffs  is  often  used ;     e.  g.,  the  wool  is  first 
dyed    with    S'/o    Chromotrope   F4B    developed 
with  bichrome   and    lactic   acid,  and  then  dyed 
in  the  vat  with  Indigo    until   the  desired  shade 
is  obtained. 
Redder  shades   of  darkblues   are  produced  in  the  same  way  by  first  dyeing  with  Ali- 
zarine Red  IWS,   developing   with   chromium   fluoride,    and  subsequent   topping   with  Indigo. 

The  blue  shades  thus  obtained  are  cheaper 
than  those  produced  with  pure  Indigo  and 
possess  a  high  degree  of  fastness  to  wear  and 
light. 

Next  to  Indigo  we  have  to  consider  Ali- 
zarine Blue  for  the  production  of  blue  shades 
upon  loose  wool  for  plain-coloured  goods. 

Alizarine  Blue,  though  inferior  to  Indigo,  as 
regards  the  sum  total  of  its  properties  of  fast- 
ness, (especially  fastness  to  light,  in  medium 
and  lighter  shades)  possesses  certain  properties 
which,  both  for  the  process  of  manufacture 
and  for  the  finished  goods,  are  so  satisfactory 
that  generally  there  need  not  be  any  hesitation 
as  to  its  emploj-ment  for  dyeing  loose  wool. 
Alizarine   Blue   can   be   easily   and  safely  dyed 

on    previously   chrome-mordanted   material   and  yields   a  beautiful  blue  which,  both  in  milling 
and  carbonising  retains  its  fulness  and  depth,  and  whose  fastness  to  light  especially  in  medium 
to  darkblues  satisfies  all  practical  demands.     Consequently,  cloth  for  caps  and  uniforms,  over- 
coatings and  serges  can  be  dyed  with  it,  unless 
it  be  desirable  or  demanded  to  use  Indigo. 

Of  tlie  Alizarine  Blue  brands  on  the  market 
—  except  Alizarine  Darkblue  S  and  SV,  — 
those  designated  "S",  which  are  supplied  in 
paste  or  powder  form,  must  be  distinguished 
from  the  other  brands.  They  represent  the 
more  soluble  bisulphite  compounds  which  are 
particularly  suitable  for  those  purposes  where 
Solubility  is  essential,  viz.,  for  apparatus  and 
piece  dyeing. 

In  this  case,  however,  great  attention  should 
be  paid  to  what  has  been  said  in  vol  I,  page 
142,  in  order  to  make  the  best  possible  use  of 
the  colour. 


3"/,,  bichrome,  2,5",„  tartar, 
10°;o  Alizarine  Blue  SBW  paste 
5'Vo  Galleine  A  paste 
2X2. 5",^  acetic  acid. 


20''/o  Alizarine  Blue  A  paste 
1,0°  o  Alizarine  Red  IWS  powder 

'iXb'lo  acetic  acid. 
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17','o  Alizarine  Blue  A  paste 
6,5*;.  Ceruleine  A  paste 

*JX2,5",«  acetic  acid. 


On  the  other  hand,  the  Alizarine  S  brands   impart  a  harder  handle  to  the  wool  and 

somewhat  diminish  its  pliability  in  spinning,   so   that  on  this  ground  for  the  dyeing  of  loose 

wool  they  must  receive  less  consideration. 

The  various  brands  of  Alizarine  Blue  are 
used  in  accordance  with  the  desired  shade ; 
Alizarine  Direct  Blue  B  or  Galleine  are  employed 
for  shading  off  towards  a  bright  violet;  Ali- 
zarine Red,  particularly  IWS  powder,  towards 
red;  and  Ceruleine  or  Alizarine  Direct  Green 
G  towards  green. 

For  especially  brilliant,  bright  blue  shades, 
dyed  initially  with  Alizarine  Blue,  Patent  Blue 
A,  Milling  Blue  2R  extra  and  Fast  Acid  Violet 
may  sometimes  be  used  for  shading  oflf  and 
the  employment  of  these,  up  to  about  '/s  °/o, 
does  not  materially  impair  the  fastness  of  the 
shade. 

Full  darkblue  shades  arc  produced  with  Ali- 
zarine and  Acid  Alizarine  Black  SE.    In  that  case  a  preliminary  addition  of  1%  oxalate 

of  ammonia  is  made  to  the  bath,  and  the  wool,  —  previously  mordanted  in  the  usual  manner  — 

is  dyed  with  5"o  acetic  acid;    after   boiling  for 

Vs  hour,  a   further   addition   of  5  "o  acetic   acid 

is  made    and    boiling   continued    for   '/a    hour. 

The  colour  is  finallj'   fixed  by  adding  '/a — 1  °." 

bichrome  and  further  boiling  for  '/s  hour. 
Another  mordant   dyestuff  to    be   employed 

for   plain    coloured  styles  is  Anthrol  Blue  NK, 

which  is  used  in  the  same  manner   as  Alizarine 

Blue  upon  chrome-mordanted  material.    Its  fast- 
ness is  rather  interior  to  that  of  Alizarine  Blue. 

It  is  a  little  more  sensitive  to  alkalies,  and  also 

its  fastness  to  light   is  not  so  satisfactory  as 

that  of  Alizarine   Blue ;   still   the    difference  is 

almost  insignificant   for   all   practical   purposes, 

and  although  not  quite  as  reliable  as  Alizarine 

Blue   in   point   of  fastness   to    milling,   its   tendency    to   bleed  slightly  is   of  no  consequence  in 

plain  shades. 

The  fact  however,  that  the  shades  dyed  with 
Anthnil  Blue  do  not  withstand  carbonisation 
with  sulphuric  acid,  and  are  only  stable  to 
carbonisation  with  aluminum  chloride  must 
be  regarded  as  a  greater  defect.  Anthrol 
Blue  is  therefore  only  to  be  employed  in  such 
cases  where  the  wool  has  been  carbonised  be- 
fore dyeing,  or  is  to  be  caibimised  with  alu- 
minium chloride.  For  shading  Anthrol  Blue 
the  same  dyestuffs  as  were  mentioned  for  Ali- 
zarine Blue  are  used. 

Before  describing  the  chrome-developing  dye- 
stulVs,  which  are  to  be  considered  for  fast  blue 
shades,  we  must  mention  Alizarine  Direct 
Blue  B  which  though  a  genuine  Alizarine  dye- 
stuff,  is  on  Ihe  other  hand  also  an  acid  dyestuff. 


4*;.  liiilirume,  3°  .  tartar 
•2:>'l,  Alizarine  Dark  Blue  S 

2X2'/<''/o  acetic  acid. 


..    .  birhroroc,  2,5*/.  lartai 
r;.  oial.^te  i.{  .iiiiniunia 

10°;o  Alizarine  Blue  A  paste 
10".  Acid  Alizarine  Black  SE  paste 
2X5°/.  acetic  aiid 
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3"/o  bichr. 


;,5*'/o  tartar 


14:°/o  Anthrol  Blue  NR  paste 
.S^/o  Alizarine  Blue  A  paste 
0,2°;o  Ceruleine  S  powder 
2X5°/.  acetic  acid. 


and  can   therefore   be  used  in  the  same  manner  as,  and  in  conjunction  with,  chrome-develop- 
ing dyestutTs. 

The    most   valuable    properties    of  Alizarine 

Direct  Blue  B  are  its  very  good  fastness  to 
light  and  the  purity  of  its  shade  which,  together 
with  a  salisfactor}'  fastness  to  water,  alkalies 
and  milling,  also  to  steaming  and  rubbing,  mark 
this  product  as  a  most  valuable  one,  especially 
for  the  production  of  bright  and  lighter  blue 
shades  of  excellent  fastness  to  wearing  for  fine 
qualities  of  cloth,  either  alone  or  in  combination 
with  mordant  or  chrome-developing  dyestuffs. 
The  shades  obtained  with  Alizarine  Direct 
Blue  B  vary  as  regards  fastness  according  to 
the  mode  of  dj'eing  employed :  direct  acid  dyed 
shades  show  a  pretty  high  degree  of  fastness 
to  water  and  milling,  so  that  this  application 
can  be  resorted  to  in  many  cases  for  dyeing 
loose  wool  for  plain  shades.  The  fastest  shades 
however,  are  obtained  by  aftertreating  the  acid  dyed  material  with  bichrome.  Almost  as 
fast  as  these  are  the  shades  obtained  on  previously  mordanted  material.  The  shades  produced 
by  the  various  methods  differ  very  little 
however   from  one  another. 

Out  of  the  series  of  chrome-developing  dye- 
stuffs  we  recommend  for  blue  shades  for  plain 
coloured  styles :  ChromotropeFB,  F4B,  D  W, 
Chromotrope  Blue  WB,  WG  and,  above 
all.  Fast  Mordant  Blue  R  and  B.  As  regards 
fastness  to  h'ght  and  wear,  ChromotropeFB, 
F4B  and  the  Chromotrope  Blue  brands  satisfy 
all  demands  of  the  trade,  and  possess  the  ad- 
vantage over  Anthrol  Blue  that  they  can  be 
carbonised  with  sulphuric  acid  without  any 
appreciable  change  of  shade.  Though  bleeding 
slightly  reddish  in  milling,  they  have  the  ad- 
vantage over  Alizarine  Blue  and  Anthrol  Blue 
which  have  to  be  dj'ed  upon  previously  mordant- 
ed material,  of  being  cheaper;  moreover  the  wools  so  dyed  are  more  pliable  in 
spinning,  as  only  one-bath  is  employed  in  dyeing.  In  loose  wool  dyeing  they  are  most  ex- 
tensively used  as  bottom  under  Indigo,  or  for 
topping  Indigo  points  (as  already  mentioned  on 
page  27),  but  their  chief  application  lies  within 
the  sphere  of  yarn  and  piece  dyeing. 

Chromotrope  DW,  though  employed 
in  like  manner  to  Chromotrope  FB  and  F4B. 
is  rather  superior  to  these  products.  It  shares 
with  them  the  advantage  of  preserving  the 
quality  of  the  wool  and  of  cheapness,  but  it  is 
faster  to  milling,  alkalies  and  steaming;  its  fast- 
ness to  light  equals  that  of  Alizarine  Blue,  as 
,,,  „.  .         „,,,  does  also  its  fastness  to   acids  and  carbonising, 

3°/o  Chromotrope  DW  , 

o,3»;.  Acid  Alizarine  Grenate  R  SO  that  it  must  be   considered   a  very  valuable 

10°/,  Glaubei's  salt,  3°;o  sulphuric  aciil  dyestuff,    iiiost    Suitable    for   fast   wool  dyeing. 

■z'ja  bichrome,  I'/o  lactic  acid,  2°.'o  sulphuric  acid.  On  account  of  its  Solubility  Chromotrope  DW 


3»;«  Alizarine  Direct  Blue  B 
O.^j-io  Alizarine  Red  IWS  powder 
O.l'Vo  Alizarine  Yellow  GGW  powder 

20";o  Glauber's  salt ;  2X2,5'/o  acetic  acid ;  1° 


2,5<'/o  bichr, 
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.'i°  „  Fast  Mordant  Blue  B 
0,D*/.  Acid  Alizarine  Violet  N 
0,S*;.  Milling  Blue  2R  extra 
10%  Glauber's  salt,  4V.  sulphuric 

2*/«  bichromc. 


is  particularly  well  adapted  to  apparatus  dyeing.  When  so  employed,  briglit  copper  vessels 
and  appliances  arc  to  be  avoided.  The  injurious  effect  of  copper  upon  the  shade  and  its 
fastness  is  counteracted  by  addition  of  suiphocyanide  of  ammonia  to  the  bath. 

Of  still  greater  value,  however,  are  Fast 
Mordant  Blue  B  and  R.  These  dycstufls, 
belonging  to  the  group  of  developing  dyestuffs, 
possess  tills  advantage  over  the  above-nanicil 
Chromotropcs  that  they  have  a  manifold  appli 
cation,  while  their  fastness  properties  are  of  a 
distinctly  superior  order.  They  may  be  deve- 
loped, after  dyeing  in  an  acid  bath,  with  bi- 
chromc or  with  fluoride  of  chrome;  in  the  former 
case  they  require  less  bichrome  than  the  Chroino- 
tropes  and  no  lactic  acid.  They  also  yield  fast 
shades  on  previously  chrome-mordanted  goods. 
It  is  therefore  at  the  discretion  of  the  dyer  to 
use  the  dyestulls  as  one  bath  colours,  viz.  to 
develop  them  in  the  acid  bath  or  to  use  them 
in  two  baths,  one  for  mordanting,  and  the  other 
for  dyeing. 

As  Fast  Mordant  Blue  R  and  B  ef|ualise  well  and  are  readily  soluble,  they  are  especially 
suitable  for  apparatus  dyeing,  and  thert-fore  preferable,  when  so  used  upon  previously  mor- 
danted material,  to  tlie  Alizarine  Blue  brands  and  to  Antlirol  Blue  which  arc  less  soluble  and 
do  not  equalise  so  well.  The  Fast  Mordant  Blue  sliadcs,  by  wiiatevcr  method  produced,  are 
distinguished  for  their  fastness  to  alkali,  liglit,  rubbing  and  steaming,  and  stand  carbonising 
with  sulphuric  acid.  As  regards  bleeding  in  milling,  the  shades  obtained  upon  previously 
mordanted  material  and  those  produced  by  treatment  with  fluoride  of  chrome  are  somewhat 
inferior  to  those  developed  with  bichrome;  they  are,  however,  sufficiently  fast  for  plain  styles. 
On  the  other  hand,  the  colour  lakes  produced  by  these  two  methods  are  brighter  and  richer 
than  those  developed  with  bichrome.    Finally,   the  Fast  Mordant  Blue  shades  have  the  advan. 

tage  over  the  above-named  blues  obtained  v.-itli 
Chromotropcs,  that  they  do  not  change  quite 
as  much  in  artificial  light. 

Fast  Mordant  Blue  R  and  B  are  therefore 
destined  to  play  an  important  part  in  fast  wool 
dyeing.  In  their  employment  upon  previously 
mordanted  material  the  same  dyestufl's  as  named 
in  the  case  of  Alizarine  Blue,  also  the  latter 
itself  and  Anthrol  Blue,  can  be  used  for  shading. 
As  developing  dyestufl's  they  can  be  combined 
with  Alizarine  Red  1  WS,  Acid  Alizarine  Brown, 
Alizarine  Yellow  and  otlier  chrome  developing 
dycstufls,  which  arc  developed  with  bichrome, 
and  with  Acid  Alizarine  Blue,  Acid  Alizarine 
Green,  Ceruleinc,  Alizarine  Red,  Alizarine  Yellow 
for  developing  with  cliioniium  fluoride.  In  all  cases  auxiliary  dyestufl's,  such  as  Patent 
Blue  A,  Milling  Blue,  Fast  Acid  Violet,  are  permissible  in  small  quantities. 

Fast  Mordant  Blue  is  of  special  value  in  combination  with  Indigo.  Suitable  as  a  bottom 
under  Indigo  in  the  same  manner  as  the  Chromotrope  brands,  it  is  still  more  suited  for  topping 
Indigo  shades,  as  it  can  be  developed  with  chromium  fluoride  or,  when  developed 
with  bichrome,  requires  weaker  chrome  baths  than  are  necessary  for  the  full  development 
of  Chromotropcs,  which  latter  are  therefore  liable  to  destroy  part  of  the  Indigo  bottom 
by  oxidation. 


4%  Fast  Mordant  Blue  B 

2X5"/.  acclir  .icij 
0,5";„  lildironK-. 
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Other  combinations  for  the  production  of  blue  shades  for  plain  shades,  such  as  Alizarine 
Blue  or  Galleine  with  logwood,  have  nowadays  hardly  any  justification  at  all  in  view  of 
the  choice  of  dyestufts  hitherto  described.  Formerly  they  were  undoubtedly  much  used, 
as  they  were  considerably  cheaper  than  Alizarine  Blue  and  Indigo.  But  the  reduced  price 
of  both,  especially  of  the  latter,  has  placed  this  consideration  entirely  into  the  back  ground 
and  in  point  of  cost  the  older  combinations  cannot  compare  any  longer  with  the  Developing  Blue, 
Fast  Mordant  Blue  and  Chromotrope  brands.  To  this  must  be  added  the  fact  that  the  latter 
are  considerably  superior  in  fastness,  especially  in  fastness  to  light.  Therefore  these  combi- 
nations ought  to  be  restricted  as  far  as  possible;  they  may  be  employed  for  backs  or  bottom 
wefts  of  heavy  Eskimoes  and  presidents,  but  should  not  be  used  for  the  face  of  these  materials. 

Brown. 

The    first    fast    brown    among    the   range   of  mordant  dyestuffs   for   dyeing  loose  wool 

intended  for  plain  shades  is  the  Alizarine  Brown.     It  is  put  upon  the  market  in  a  number 

of  brands   varying  from  a  more  or  less  green  to  red  hue.     Very  stable  to  milling,  it  changes 

but  little    in    steaming,   is  eminently  fast  to  wearing  and  light,  also  to  perspiration  and  alkali. 

The  only  drawback  is  that  Alizarine  Brown 
cannot  be  carbonised  with  sulphuric  acid,  so  that 
it  can  only  be  considered  for  carbonisation 
with  aluminium  chloride. 

Alizarine  Brown  is  dyed  in  two  baths;  the 
material  is  first  mordanted  with  chrome  and 
then  dyed  with  the  addition  of  acetic  acid;  the 
shade  is  fully  developed  by  boiling  for  I'/a  hours. 
It  may  be  combined  with  Mordant  Yellow  O 
or  Acid  Alizarine  Yellow  RC,  Alizarine  Red  1  W 
or  2BW,  Alizarine  Orange,  Ahzarine  Blue  A 
or  Alizarine  Darkblue  S  and  Ceruleine  paste  A. 
Much  faster  to  carbonising  are  the  brown 
shades  produced  upon  previously  mordanted 
goods  with  Alizarine  Orange  in  combination 
with  Acid  Alizarine  Black  SE.  These  are 
dyed  on  a  bichrome- sulphuric  acid  mordant,  or  a  bichrome- lactic  acid-sulphuric  acid  mordant, 
and   the    dyeing   operation    is   finished   up   by  the  addition  of  Vi— '/a'/o  bichrome,  in  order  to 

increase  the  fastness  to  milling.    Both  the  above-  

named  dyestufts,  however,  can  also  be  used 
upon  unmordanted  wool  in  an  acid  bath  for 
shading,  in  conjunction  with  Alizarine  Red  1  \VS 
and  Mordant  Yellow  O;  they  are  developed  in 
this  case  with  bichrome.  These  shades  are 
fairly  fast  to  carbonising,  very  fast  to  milling 
and  light,  and  are  cheaper  than  those  obtained 
with  Alizarine  Brown. 

In  respect  of  cheapness  and  fastness 
Acid  Alizarine  Brown,  belonging  to  the 
group  of  developing  dyestuffs,  of  which  the 
brands  R,  B,  BB,  RP  and  T  have  been  put  on  mar- 
ket is  superior  to  Ahzarine  Brown.  The  one- 
bath  method  used  for  Acid  Alizarine  Brown 
eflects  a  better  preservation  of  the  quality  of 
the  wool,  and  the  resulting  shades  are  as  fast  to 
light  and  wearing  as  those  obtained  with  Alizarine  Brown;  they  even  surpass  the  latter  m 
fesLss  to  alkali,^milling  and  steaming  and,  above  all,  to  acid,  so  that  such  shades  may  be 
carbonised  with  sulphuric  acid. 


S'lo  bichrome,  2,5°;o  tartar 
15°;,,  Aluarine  Brown  paste 
2,5 °,o  Alizarine  Orange  N  paste 
1,5  °/o  Mordant  Yellow  O 
2X4  "/o  acetic  acid. 


B'h  bichrome,  2,5 "/o  tartar 
4°/o  Alizarine  Brown  pasta 
2'lo  Ceruleine  A  paste 
1,4 »;«  Alizarine  Darkblue  S 
4"/o  Mordant  Yellow  O 
2^/0  acetic  acid. 
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Austrian  Artillery  Cloth. 


C';»  Acid  Alizarine  Brov 
0,-.'.'>".  Cernleine  BWR 
I".  Mordant  Yellow  O 
10**  (ilaubcr's  salt,  3*«  i>ul|iliuri( 
S',.  biihronip. 


I,;.'.°.  Acid  Alizarine  Brown  BB 

•>*.  Mordant  Yellow  O 
0,'i&*a  Acid  Alizarine  Black  SE  paste 
10*(.  Glauber's  salt;  2*,.  acetic  aciil,  2*\,  s 
2,5";,  bichtomc. 


ilphu 


Acid  Alizarine  Brown  is  dyed  in  a  sulphuric  acid  bath  and  then  developed  with 
bichroine.  Care  must  be  taken  not  to  use  too  big  a  volume  of  dyeliquid  nor  to  make  the  latter 
too  acid;  finally  not  too  much  bichroine  is  to  be  used,  as  this  is  liable  to  produce  lighter 
shades.  Acid  Alizarine  Brown  can  also  be  dyed  with  acetic  acid,  whereby  fuller  and  redder 
shades  are  obtained  than  in  a  sulphuric  acid  bath,  these  shades,  however,  are  inferior  in 
fastness  to  milling  and  light  to  those  dyed  with  sulpluiric  acid. 

Acid  Alizarine  Brown  is  not  aflocted  by  metah,  except  by  iron,  and  as  it  is  readily 
soluble  and  equalizes  well,  it  is  eminently  suitable  for  apparatus  dyeing.  Since,  liowever,"  the 
dyebath  does  not  entirely  exhaust,  the  dyeing  and  chroming  operations  are  generally  carried 
out  in  2  separate  baths,  both  of  which  are  tiien  used  continually. 

Acid  Alizarine  Brown  is  shaded  off  with  Mordant  Yellow,  Acid  Alizarine  Yellow  RC, 
Alizarine  Red  1 WS,  Acid  Alizarine  Grenade  R,  Acid  Alizarine  Violet  N,  Ceruleine  B  and  BWR, 
Fast  Mordant  Blue  B  and  R,  Acid  Alizarine  Black  SE,  SN  and  other  fast  chrome  developing 
dyestufls.  Patent  Blue  A,  Fast  Acid  Violet  R,  A2R,  Milling  Blue  2R  extra,  Acid  Alizarine 
Grey  G  etc,  may  also  be  used  in  smaller  quantities  for   dyeing   to   shade. 

A  large  variety  of  brown  shades  are  produced  upon  an  Indigo  point  with  Acid  Ali- 
zarine Brown  in  combination  with  the  above-named  dyestufls. 

On  account  of  these  properties.  Alizarine  Brown  must  be  regarded  as  surpassed  by  Acid 
Alizarine  Brown.  For  this  reason  also  the  other  combinations  of  brown,  such  as  that  of  Alizarine 
Red   and  Alizarine  Orange   with   logwood   and  Fustic,    Brazil   and  Barwood   have  no   longer 


Upon  Indigo  groand: 
4,r,";.  Acid  Alizarine  Brown  B 
1,7",..  Alizarine  Red  !  WS  powi 
l,7.'>".  Mordant  Yellow  O 
10';.  (ibubcr's  sail,  3°,  Juli.liuric  . 
.'I,5*B  bicbromr,  a*/«  lactic  acid. 


0,T5*;>  Acid  Alizarine  Grenade  R 
0,7 •>  Mordant  Yellow  O 
0,54';.  Fast  Mordant  Blue  B 

111*'.  Gl.nil>.r5  sail.  .I",  Miliiluirii    ad 
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any  justification.  They  are  much  inferior  in  fastness  to  the  shades  obtained  with  Acid  Ali- 
zarine Brown,  and  as  they  are  in  no  wise  cheaper,  they  ought  not  to  be  used  any  more 
in  an  up-to-date  dyeworks. 

A  most  advantageous  combination  for  the  production  of  the  various  brown  shades, 
especially  those  approaching  brown -drab,  is  that  of  Acid  Alizarine  Grenade  R,  Mor- 
dant Yellow  O  and  Fast  Mordant  Blue  B  or  R;  the  latter  may  also  be  replaced  by 
Acid  Alizarine  Blueblack  B  and  3B  and  Acid  Alizarine  Grey  G.  All  these  dyestuffs 
are  easily  soluble,  equalize  well,  and  show  equally  satisfactory  fastness  properties,  so  that 
the  shades  obtained  with  them  satisfy  all  demands,  both  as  regards  various  stages  of  manu- 
facture,  and  as  finished  goods.     Moreover  these  dyestufls  are  especially  cheap. 


Upon  Indigo  ground: 
0,5 "o  Acid  Alizarine  Grey  G 
0,4''/o  Patent  Bine  A 
a",o  Mordant  Yellow  O 

10°,'o  Glaub.-r's  s.ilt,  S'/o  acetic  acid;  2°lo  sulphu 
;i"  0  bichrome,  2,5°/,,  lactic  acid. 


Green. 

Plain  Green  shades  are  dyed  almost  exclusively  for  uniform  cloths,  cap  material, 
carriage  cloths,  etc. 

They  are  best  produced  by  first  pointing  the  wool  with  Indigo  in  the  fermentation  or 
hydrosulphite  vat,  and  then  topping  with  fast  dyestuffs.     To  obtain  bright  green  shades,  Mor- 


Upon  Indigo  ground : 
Chromotrope  DW 
Mordant  Yellow  O 

Glauber's  salt,  3»/o  sulphuric  acid 
,  bichrome,  2,5 °;«  lactic  acid;  1  "^ 


dant  Yellow   O,    Acid   Alizarine   Yellow  RC,   or   Alizarine  Yellow  GGW  are  used, 
and  if  required,   a   small  addition  of  Patent  Blue  A  is  also  permissible  tor  especially  bright 

effects 

For  darker  green  shades  the  Indigo  bottomed  wool  is  topped  with  blue  dyestuffs, 
such  as  Chromotrope  DW,  F4B  and  Fast  Mordant  Blue  B  or  R,  aided  by  some  yellow 
dyestuffs.  Acid  Alizarine  Grey  G,  Acid  Alizarine  Blueblack  3B  and  Acid  Ali- 
zarine Green  G  serve  as  darkening  ingredients. 

In  most  greens  produced  upon  Indigo  bottom  the  amount  of  Indigo  preponderates 
so  that  the  shades  so  obtained  possess  every  degree  of  fastness  that  may  be  demanded  of  them 

If  it  is  intended  to  work  without  Indigo,  fast  green  shades  are  obtamed  by  means  ot 
Alizarine  Direct  Green  G  or  Ceruleine  in  combination  with  Alizarine  Blue  or  Fast 
Mordant  Blue  B  and  fast  yellow  dyestuffs,  such  as  Mordant  Yellow  O.  Alizarine 
Yellow  GGW,  and  Acid  Alizarine  Yellow  RC.  ,.  j  u  .u  . 

Alizarine  Direct  Green  G,  is  an  Alizarine  dyestuff  which  can  be  applied  both  to 
previously  mordanted  wool,  and  in  an  acid  bath  to  unmordanted  wool,  either  with  or  without 
aftertreatment  with  bichrome  or  fluoride  of  chrome;  it  is  a  bright,  blueish-green  wool  dye- 
stuff    distinguished    for   its   superior   fastness  to  light,   also   for   satisfactory  fastness  to  water, 

3IIe 
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Austrian  Official  Green  Cloth. 


3*/o  Ceruleine  S  powder 
1.7°;.  Fust  Mordant  Blue  B 
0,4*".  Patent  Blue  A 
O.ir.V.  Acid  Alizarine  Yellow  RC 

i-;.  iuctic  a.i.l:  b-.„  .icctic  aiiil. 


!'.:.(.  Alizarine  Direct  Green  G 

1%  Mordant  Yellow  O 

1*.  Fast  Mordant  Blue  B 
20'/.  Glauber's  sail,  2X2.5°/.  acetic  acid  ;  2" 
2,5*.'.  bichrome. 


>sutphu 


alkali  and  milling.  In  its  tinctorial  and  fastness  properties  —  according  to  the  process 
employed  for  dyeing  —  it  resembles  the  Alizarine  Direct  Blue  B  mentioned  on  page  :51. 

Alizarine  Direct  Green  G,  owing  to  its  great  fastness  to  light  and  wearing,  also  on 
account  of  the  purity  of  its  shade,  is  suitable  fur  the  production  of  bright  green  shades,  as 
are  required  or  uniforms  and  carriage  cloths.  For  shading  oil"  towards  blue  Alizarine  Direct 
Blue  B  must  be  used,  and  towards  yellow  one  of  the  above-named  yellow  dycstufls. 

Ceruleine  B  paste,  DW  cone,  and  BWR  powder  are  also  specially  suitable  for  bright 
green  shades.  Particularly  brilliant  green  shades  require  the  addition  of  a  little  Patent 
Blue  A  for  shading  purposes,  together  with  the  Yellow  dyestuff.    The  combinations  are  dyed 


3°.  biclii 


10°;«  Ceruleine  A  paste 
1",.  Alizarine  Brown  paste 
0,75»;„  Mordant  Yellow  O 

2X2,5"/,,  ai.lii   a.  ill. 


0,15°;.  Cliromotrope  F4B 
0,8*,,  Patent  Blue  A 
0,75";,  Mordant  Yellow  O 

10',,  Ul.iubcr's  salt,  3°;.  siilplii 
2,5°,,.  bichrome,  1  »/„  lactic  acid; 


acid 
°/o  sulphuric  acid. 


upon  chrome-tartar  mordant;  they  are  fairly  fast  to  light  and  wearing,  change  little  in  milling 
and  steaming,  and,  when  properly  treated,  stand  carbonising  with  sulphuric  acid. 

For  darker  green  shades  the  duller  Ceruleine  paste  A  or  the  similar  brands:  Ceru- 
leine cone.,  S,  S  cone,  are  used  in  combination  with  Alizarine  Brown  and  the  above-named 
dyestufls.  Also  Alizarine  Green  S,  though  not  quite  so  fast  to  carbonising  and  somewhat 
sensitive  to  alkali,  may  be  used  in  such  mixtures. 

A  cheaper  method  than  the  above  is  to  produce  green  shades  by  combinations  of 
chrome  developing  dyestulTs,  such  as  Chromotropc  F4B,  DW,  S,  Fast  Mordant  Blue 
B  and  K,  with  the  above-named  fast  Vi  How  dyestufls,  and  if  necessary,  with  Alizarine 
Direct  Green  G  or  else  CeruUinc  i;\VR  powder.  For  darkening  in  such  cases  Acid 
Alizarine  Grey  G,  Acid  Alizarine  Blueblaok  :!  B,  Acid  Alizarine  ]ilack  SE  and  SN  may  be  used, 
whereas  Patent  Blue  A  or  Alizarine  Direct  Blue  B  should  be  chosen  if  greater  brightness  is 
demanded.    The   green   shades   so    obtained    are  cheaper   than  those   dyed   upon  mordants; 
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moreover  the  solubility  of  the  products  used  makes  them  suitable  for  mechanical  apparatus 
dyeing.  Their  fastness  to  wearing  and  light  equals  that  of  the  shades  produced  with  mordant 
dyestufis,  though  it  may  not  quite  reach  that  of  green  shades  obtained  upon  Indigo  bottom. 
The  latter  process  is  often  carried  out  by  dyeing  the  Indigo  bottomed  goods  in  the 
piece  to  the  required  shade;  we  shall  again  refer  to  this  application  in  the  chapters  on 
piece  dj'eing. 

Red. 

Red  shades  on  loose  wool  for  plain  styles  are  of  minor  importance  compared  to  the  other 


colours  hitherto   described.    Solid   reds  are 
madder  red,  for  uniforms  in  several  armies. 


10°/o  alum;  8°;«  tartar,  S 
8%  Alizarine  Red  2BW  paste 
o^lo  Alizarine  Orange  N  paste 
1  ■*  0  tannin,   l'7o  acetate  of  lime;  '2° 


sometimes    employed  for  carriage  cloths  and,  as 

The  so  called  madder  red  upon  loose  wool 
was  formerly  produced  exclusively  by  means  of 
madder.  The  great  diflerence  in  price  however, 
between  the  natural  product  and  artificial  Ali- 
zarine has  resulted  in  the  almost  entire  disregard 
of  the  former;  this  shade  is  now  dyed  every- 
where with  Alizarine  Red,  unless  special 
circumstances  demand  the  use  of  madder. 

Alizarine  Red  is  used  for  the  production 
of  madder  shades  upon  Alum  Mordant  with 
the  addition  cf  tannin  and  acetate  of  lime,  as 
was  already  stated  in  the  discussion  of  the 
general  methods  of  dyeing  in  Vol.  I,  page  135. 
It  is  therefore  superfluous  to  enter  upon  the 
subject  here  in  greater  detail;  we  will  not  fail  however,  to  point  out  once  more,  that  in  order 
to  obtain  satisfactory  results  the  mordanting  and  dj-eing  cisterns  must  be  free  from  other 
dj-estufts  and  impurities,  and  that  the  chemicals  and  water  used  must  contain  no  iron. 

Madder  shades  are  best  obtained  with  Alizarine  Red  2i3W  or  with  the  similar 
brand  4FW  which  is  a  little  yellower,  and  1  W  which  is  rather  bluer.  For  shading  Alizarine 
Orange  N  may  be  used  for  yellowish  reds,  and  Alizarine  Grenade  R  and  Ceruleine  for 
blueish  reds.     For  very  bright  blueish  shades  Scarlet  B  extra  is  most  serviceable. 

Madder  shades  can  also  be  produced, -and  more  cheaply,  with  Alizarine  Red  IVVS  and 
3WS,  if  necessary,  with  the  addition  of  some  Alizarine  Orange  N,  by  the  one  bath  method. 
The  wool  is  dyed  in  a  bath  containing  the  dyestuff,  10°/o  Glauber's  salt  and  S^/o  sulphuric 
acid,  and  then  developed  with  10 — 12  "/o  alum.  However,  this  one  bath  red  is  liable  to  change 
more  in  milling  than  the  one  obtained  on  previously  mordanted  material. 

The  reds  obtained  by  both  methods  are  very  fast  to  wearing;  they  also  withstand 
perspiration,  alkalies  and  light,  and  are  fast  to  rubbing.  It  must  be  borne  in  mind  in  manu- 
facturing however,  that  the  reds  dyed  by  either  method  with  Alizarine  Red  can  onl)-  be 
carbonised  with  aluminium  chloride. 

The  same  drawback  is  shown  by  the  blue-red  shades  obtained  with  the  above-named 
Alizarine  Red  brands  upon  chrome  mordant;  these  however  are  superior  as  regards  fastness 
to  bleeding  and  milling  than  the  shades  upon  alum  mordant.     For  that  purpose  the  Alizarine 


lO'/o  Alom:  S'/o  tartar,  2 ','0  oxalic  acid 
4  ^,'0  Alizarine  Red  1 WS  powder 
0,25';o  Scarlet  B  extra 

I'/o  tannin,   l*',o  acetate  of  lime;  2''/o  acetic  acid. 
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Red  shades  are  dyed  in  the  usual  manner  upon  chrome-tartar  mordant  with  the  addition  of 
acetic  acid.  Alizarine  Red  1  \VS  and  :UVS  however  are  best  dyed  on  bichrome- sulphuric 
acid  mordant  (compare  \'ol.  1,  page  l.io),  and  it  is  further  necessary  to  keep  the  dyebath  more 
acid  than  for  the  other  brands. 

Lastly,  Alizarine  Red  IWS,  :aVS  and  PS  can  also  be  dyed  in  a  sulphuric  acid 
bath,  like  the  developing  dyeslutls,  and  arc  then  developed  by  a  subsequent  addition 
of  alum,  nuoride  of  chrome,  or  bichrome.  This  nieth..d,  first  recommended  by  the  Farbwerke 
Hoechst,  brings  about  a  better  preservation  of  the  material,  and  is  cheaper  and  more  easily 
worked  since  only  one  bath  is  used.  Furthermore,  the  shades  so  obtained  are  faster  to 
millinK  and  bleeding  than  the  corresponding  shades  on  previously  mordanted  material;  only 
in  milling  they  change  more  under  the  intlucncc  of  the  alkali  than  the  shades  obtained  on  previ- 
mislv  ninrdantrd  matcrinl. 


*'„  Alizarine  Red  1  WS  powder 
0.\'>i°  0  Mordant  Yellow  O 
0,125%  Patent  Blue  A 

10*,«  GLiubcr's  s.ill,  4%  sulpliurir  acid 
3%  bichr.Mi.c. 


Alizarine  Red  PS  is  very  sensitive  to  an  excess  of  bichrdiiie;  it  is  therefore  advisable 
not  to  use  more  than  '/*—'/!%  of  the  latter  or  to  use  in  its  place  fluoride  of  chrome. 

All  shades  produced  with  Alizarine  Red  have,  however,  the  disadvantage  that  they 
cannot  be  carbonised  with  sulphuric  acid,  so  that  in  using  them  the  carbonising  process  is 
restricted  to  aluminium  chloride.  This  disadvantage  does  not  attach  to  the  shades  produced  by 
means  of  developing  dyestufis,  though  these  do 

not  quite  equal  the  Alizarine  Red  shades  obtained 

on  previously  mordanted  material,  in  point  of 
puritj'  and  brilliancy.  Nevertheless,  the  sinipli- 
citj'  of  application  and  cheapness,  together  with 
equal,  and  partly  superior  fastness  properties 
of  the  developing  dj'estuffs  have  secured  their 
introduction  in  fast  wool  dyeing,  despite  their 
less  beautiful  shade. 

The  red  dj'estufl's  to  be  considered  for 
dyeing  loose  wool  are  Dianil  Fast  Red  PH, 
Acid  Alizarine  Red  G  and  B,  to  which  may 
be  added  as  auxiliaries  toward  blue  Acid  Ali- 
zarine Grenade  R  and  Acid  Alizarine 
Violet  N,  whilst  Mordant  Ye  How  O  and  Acid 
Alizarine  Yellow   RC    may    be    taken   into  2,5° «  bichrome. 

account  for  shading  off  towards  the  j-ellow  side. 

Amongst  the  above-named  dyestuffs  Dianil  Fast  Red  PH,  as  its  name  implies, 
occupies  a  position  peculiar  to  itself.  This  proiuct  belongs  to  t'le  series  of  Dianil  dyestuffs, 
however,  it  is  also  most  valuible  in  wool  dyeing  as  a  developing  dyestuft",  whereas  it  has 
little  interest  as  a  direct  colour  on  wool. 

Dianil  Fast  Red  PH  is  first  dyed  with  the  addition  of  20"/o  Glauber's  salt  and  5— 10»/o 
acetate  of  ammonia,  and  developed  with  chromium  fluoride  or  bichrome.  As  the  dyestuff  is 
quickly  taken  up  by  the  fibre,  strong  acids  are  to  be  avoided  and  the  dyebath  must  not  be 
heated  too  rapidly.  The  chrome  lake  has  a  similar  shade  to  that  of  madder  red,  and  is 
dislinguislicd    for   high   degiees   of  fastness.     It   is   veiy    fast   to   light,    nnlling  and  alkali,  and 


.  Dianil  Fast  Red  FH 
Rosazeine  B 

(llaubiT's  siilt,  &";„  a.i-u 
I  acetic  acid,   1 ";(,  sullihuri) 
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Austrian  cavalry  cloth. 


3,8  "/o  Acid  Alizarine  Red  G 
0,05  "/o  Mordant  Yellow  O 

10°/o  Glauber's  salt,  4  "Jo  sulphur 


,  Acid  Alizarine  Grenade  R 
,  Acid  Alizarine  Violet  N 

Glauber's  salt,  4"/o  sulphuric  ac 


3°/«  bichrome.  2,5  °/o  bicbrorue. 

very  stable  to  steaming  and  carbonising  with  sulphuric  acid.  The  lake  obtained  with  bichrome 
is  even  superior  as  regards  fastness  to  bleeding  to  that  developed  with  chromium  fluoride. 
The  greatest  defect  of  Dianil  Fast  Red  PH  is,  that  it  does  not  equalize.  Although  this 
drawback  is  not  of  great  consequence  in  loose  wool  dyeing,  still  it  is  advisable  to  work  care- 
fully in  order  to  avoid  uneven  shades. 

Acid  Alizarine  Red  G  and  B  do  not  show  the  same  defect.  Equalising  well,  they 
can  be  dyed  with  the  addition  of  Glauber's  salt  and  sulphuric  acid,  and  then  developed  with 
bichrome.  Considering  their  easy  solubility  and  good  equalising  capacity,  both  brands  are 
particularly  suitable  for  apparatus  dyeing,  in  which  case,  however,  iron  apparatus  must  not 
be  used. 

The  shades  obtained  by  means  of  Acid  Alizarine  Red  are  very  fast  to  rubbing,  in  which 
respect  they  are  better  than  those  obtained  with  Alizarine  Red.  They  also  equal  the  latter 
in  fastness  to  light,  are  fairly  fast  to  alkalies,  and  stand  carbonising  with  sulphuric  acid  and 
the  subsequent  treatments  without  appreciably  changing  their  shade.  Only  in  heavy  milling 
both  dyestuffs,  especially  the  B  brand,  lose  somewhat  in  intensity;  on  the  other  hand,  they 
equal  in  fastness  to  bleeding  the  alum  developed  Alizarine  Red  1  WS,  and  can  be  regarded 
in  that  respect  as  perfectly  serviceable  for  dyeing  loose  wool  for  plain  styles. 

It  is  thus  evident  that  also  for  Red  shades  the  developing  dyestufi's  have  entered  into 
serious  competition  with  the  Alizarine  dyestufts. 


Drab. 

Drab  shades  are  dj'ed  comparatively  little  upon  loose  wool  for  plain  styles.  They  are 
mostly  required  for  grey  and  drab  liveries  and  carriage  cloths. 

The  greatest  degree  of  fastness  of  such  shades  is  obtained  by  grounding  with  Indigo 
as  far  as  the  depth  of  shade  permits,  and  then  topping  them  with  fast  Chrome  Developing 
dyestuffs,  Acid  Alizarine  Grey  G,  Acid  Alizarine  Red  G,  Alizarine  Red  1  WS, 
Acid  Alizarine  Brown  B,  BB,  T,  Mordant  Yellow  O,  i.  e,  such  dyestufi's  as  possess 
good    equalising    properties,    so    as    to    effect    the    greatest    possible    evenness  upon  the  wool 


Upon  Indigo  ground: 
0,135";o  Acid  Alizarine  Grey  G 
0,1%  Alizarine  Red  1  WS  powder 
0,07°  u  Alizarine  Yellow  GGVf  powder 

10%  Glauber's  salt,  b'lo  acetic  acid 
n.a'!„  bichrome,  O.S'j'o  lactic  acid. 


The  dyeing  o?  loo«e  material. 


0,5*/.  oialalJ!  of  amni..iil.i 
u,4".  Acid  Alizarine  Black  SE  powder 
0,07°/.  Mordant  Yellow  O 
10"/.  (Uaubor's  salt,  J"/,  acetic  acid;  l"/,  sulphu 


I/JS";.  bichr. 


consistent    with    the    usually    small    quantities    of  clyestuff   requisite    ior    the    initial   dyeing 
operation. 

If  it  is  desired  to  work  without  Indigo  ground,  the  blue  shade  can  be  conveniently 
produced  with  Acid  Alizarine  HIack  SE,  Acid  Alizarine  Blueblack  B  or  3B,  Fast 
Mordant  Blue  B  or  R,  which  may  either  be 
subdued  with  Acid  Alizarine  Brown,  Mord- 
ant Yellow  O,  Acid  Alizarine  Red  G  or, 
if  necessary,  be  brightened  by  adding  some 
Patent  Blue  A,  Milling  Blue  2R  extra, 
Fast  Acid  Violet  A2R  or  R. 

Drab  shades  recjuiring  very  little  of  a 
blueish  cast  are  grounded  with  Acid  Ali- 
zarine Brown  which  is  shaded  oft"  with  the 
above-named  red,  grey  or  black  and  yellow 
dyestuffs. 

The  shades  so  obtained  possess  a  satis- 
factory fastness  to  light  and  wearing,  they  are 
fast  to  milling  and  stand  the  subsequent  operations 
of  steaming,  pressing  and  carbonising  without 
appreciable  change  of  shade. 

Fast  Drab  shades  can  also  bu  produced  with  Alizarine  dj'estufls.  For  tliat  puipose  the 
material  is  dyed,  according  to  shade,  with  Alizarine  Brown  or  Alizarine  liluc,  and  an 
addition  of  Acid  Alizarine  Yellow  RC  or  Mordant  Yellow  O,  Alizarine  Red  1  \VS,  Ccruleine, 
Fast  Mordant  Blue  R,  B,  and  Acid  Alizarine  Bla<k  SE  upon  previously  mordanted  material. 
When  using  the  three  last  named  brands,  an  addition  of  '/<°/o  bichrome  is  made  at  the  close 
of  the  dyeing  operation. 

Where  fastness  to  carbonising  with  sulpluiiic  acid  is  of  importance,  it  is  necessary  to 
replace  Alizarine  Brown  by  Alizarine  Orange  which,  in  combination  with  Acid  Alizarine 
Black  SE,  is  very  suitable  for  the  production  of  brownish  and  drab  shades. 

Seeing,  however,  that  in  dyeing  light  sliades  to  pattern  with  Alizarine  dyestufls  a 
great  amount  of  skill  is  required,  these  combinations  are  not  aften  used,  especially  since  the 
combinations  with  Alizarine  Brow-n  cannot  be  carbonised  with  sulphuric  acid,  and  shades 
produced  with  Alizarine  dyestutVs  are  generally  liable  to  change  more  in  milling  than  those 
obtained  with  developing  dyestuffs.  Finally,  the  latter  are  cheaper  and  the  wools  dyed  with 
them  remain  freer  and  more  |)liable. 


2°;„  bicliiumi-,   l.Ti";,.  l.irlar 
Alizarine  Brown  paste 

ae  Black  SE  paste 


0,32°/o  Acid  Alizarine  Brown  BB 

0,07  %  Acid  Alizarine  Black  SE  powder 

0,rHi",„  Mordant  Yellow  O 

10",„  <;i.iiib.r\  s.ilt,  3°/o  .icclir  arid,   1°/,,  sulplui 


0,16''/o 

O.OO";.  Acid  Alizar 
O,030«/,  Acid  Alizarine  Yellow  RC 

S"/.  .icet.itc  o[  iimmonia,   1»;„  ardic  .icij. 
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The  Dyeing  of  loose  Wool  for  Multi-eolouped  Goods. 

In  the  case  of  loose  wool  for  multi-coloured  goods,  whether  made  with  melange  eftects 
or,  like  Buckskins,  with  weaving  effects,  much  greater  demands  upon  the  fastness  of  the 
colours  are  made  than  for  plain  styles,  for  in  this  case  the  colours  must  in  no  wise  tinge  or 
smudge  the  concomitant  colours  —  often  very  light  shades  or  white  —  during  the  process 
of  mining,  carbonising  or  subsequent  treatments.  Consequently,  several  dyestuffs  that  can 
very  well  be  used  for  single-coloured  goods,  are  unsuitable  for  loose  wool  intended  for  Buckskins 
and  melanges. 

On  the  other  hand,  the  claims  made  upon  these  goods  as  to  fastness  in  wearing  differ 
widely,  inasmuch  as  very  fine  qualities,  for  which  those  claims  are  fully  justified,  often  stand 
side  b}'  side  with  ordinary  goods,  the  principal  feature  of  which  is  cheapness,  or  with  ladies'  cloths 
which  have  to  undergo  only  light  milling  and  for  which  relatively  brighter  shades  are  desired. 
For  that  reason  the  range  of  dyestuffs  to  be  considered,  as  well  as  the  number  of  combinations 
of  shades  required,  is  much  larger  than  those  of  the  previous  chapter. 

The  tendency  of  the  present  fashion  involves  the  frequent  working  in  of  silk,  artificial 
silk,  cotton,  ramie,  linen  etc.,  effects  both  in  white  and  colours.  In  such  cases  it  is  imperative 
that  the  coloured  wools  do  not  bleed  into  those  fibres  daring  the  milling  and  finishing  operations, 
whilst  the  colours  used  for  these  fibres  must,  of  course,  likewise  be  fast  in  their  various 
aftertreatments. 

The  following  chapter  treats  of  the  different  groups  of  colours  and  the  combinations 
of  dyestuffs.  In  view  of  the  above  remarks  concerning  the  varied  demands  and  the  great 
variety  of  dyestufl's,  it  is  of  course  impossible  to  give  an  exhaustive  account  of  all  dyestuffs 
that  can  possibly  be  considered,  and  only  the  best  combinations  will  be  mentioned.  It  must 
be  left  to  the  judgment  of  the  dyer,  in  each  particular  circumstance,  to  make  use  of  any 
given  combination,  or  of  other  combinations  either  cheaper  or  in  other  respects  less 
deficient  and  safer. 

White    and   Pearl. 

White  and  so-called  pearl  shades,  where  the  wool  receives  only  a  delicate  tinge,  play  a 
great  part  in  the  manufacture  of  fancy  goods.  They  are  most  frequently  used  in  conjunction 
with  darker  colours,  in  order  to  improve  the  effect  by  way  of  contrast,  and  to  enhance  the 
appearance. 

In  consequence  of  a  certain  natural  yellowish  colouring  matter,  all  white  wool  appears 
more  or  less  yellowish;  therefore,  and  as  a  matter  of  course,  only  those  kinds  of  wool  are 
chosen  for  white  and  pearl  shades  which  contain  the  smallest  possible  amount  of  this  colouring 
matter.  In  many  cases  the  employment  of  such  wool  in  its  natural  state  suffices;  very  often, 
however,  the  natural  shade  of  the  wool  is  inadequate  for  bringing  out  in  the  strongest  possible 
manner  the  contrast  effect.  It  is  then  the  task  of  the  dyer  to  destroy  as  much  as  possible 
the  yellowish  hue  of  the  wool. 

That  object  is  attained  either  by  destroying  the  colouring  matter,  or  by  topping  the 
wool  with  a  dyestuff  complementary  to  yellow,  viz:  blue  violet,  or  else  —  which  is  mostly 
done  —  by  combining  those  two  methods. 

The  destruction  of  the  yellowish  colouring  matter  of  wool,  i.  e.,  the  bleaching  of  wool, 
can  be  effected  either  by  a  process  of  oxidation  or  of  reduction. 

The  white  shade  obtained  by  means  of  oxidising  agents  is  considerably  more  lasting 
than  that  produced  by  the  process  of  reduction,  in  wliich  the  natural  colouring  matter  is 
apparently  only  transformed  into  a  kind  of  leuco- compound  which,  under  the  influence  of 
the  atmospheric  oxygen  and  sunlight  is  changed  back  again  more  or  less  completely  into  the 
original  colouring  matter.  Contrariwise,  the  processes  of  oxidation  possess  the  advantage  of 
yielding  a  more   stable  and  better  white,  but  also  the  disadvantage,  that  their  employment  is 
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considerably  more  expensive  than  the  processes  of  reduction,  so  that  thej'  are  only  to  be 
considered  for  better  kinds  of  goods. 

A  good  oxidising  process  consists  in  first  treating  the  wool  with  a  solution  of  perman- 
ganate of  potash,  and  then  removing  the  red  brown  shade  again  in  a  second  bath  prepared 
with  bisulphite  and  sulphuric  acid.  Tills  older  twobath-method  has  been  largely  superseded 
by  that,  recently  brought  into  vogue,  of  bUacliing  with  peroxide  of  hydrogen,  which 
consists  in  preparing  the  bleaching  bath  with  about  30— 50"„  of  the  commercial  solution  of 
peroxide  of  hydrogen  of  ;{"o  and  as  much  ammonia  as  will  cause  the  liquid  to  have  a  slight 
alkaline  reaction;  then  entering  the  wool,  leaving  it  for  some  time  in  the  bath,  while  the 
temperature  is  slowly  raised  to  167°  F.,  and  finally  rinsing  it  well. 

Still  more  advantageous  and  cheaper,  is  the  emploj'ment  of  peroxide  of  soda,  which 
excels  peroxide  of  hydrogen  also  in  point  of  stability.  The  working  with  peroxide  of  soda 
is  as  follows:  To  the  bleaching  bath  prepared  with  cold  water  are  added  26'/2— 55  lbs.  sul- 
phuric acid  1G8°  Tw.  for  each  200  gallons  water,  and  22—44  lbs.  peroxide  of  soda  slowly 
dissolved  in  it  while  being  stirred.  The  excess  of  sulphuric  acid  is  neutralized  with  ammonia, 
the  wool  entered,  and  the  temperature  slowly  raised  to  122 — 140°  F.  It  is  then  left  for 
several  hours  in  the  bleaching  bath,  and  lastly  well  rinsed.  In  the  bleaching  bath  prepared 
with  peroxide  of  soda  the  wool  may  be  simultaneouslj'  shaded  off  with  Fast  Acid  Violet 
A  2  R  for  reddish  shades,  with  Fast  Acid  V'iolet  B  for  violet  shades,  and  with  Fast  Acid 
Blue  R  for  blueish  shades  of  white  and  pearl,  thereby  saving  a  second  dyebath. 

A  much  more  frequent  use  is  made  of  the  reducing  action  of  sulphurous  acid  than 
of  oxidising  agents  for  producing  white.  The  oldest  way  of  its  employment  is  bleaching  in 
the  sulphur  box  or  stove.  With  that  object  the  well  washed  wool  is  brought  into  a  soap 
bath,  to  which,  for  shading  ofl"  purposes,  are  added  small  quantities  of  chemically  pure  Methyl 
Violet  2  B  or  6  B;  after  an  even  tinting  assisted  by  heating  the  bath  to  104—122°  F,  has  been 
effected,  the  wool  is  hydroextracted  and  spread  out  upon  racks  in  the  sulphur  chamber,  and 
subjected  to  the  action  of  the  sulphurous  acid  generated  bj-  the  burning  of  sulphur.  Nowadays 
this  procedure  is  probably  only  followed  for  loose  wool  in  those  dyeworks  where  the  sulphur 
stoves  are  also  utilized  for  other  purposes. 

At  the  present  time  loose  wool  is  mostly  stoved  wet.  The  most  suitable  ingredients 
for  this  application  are  our  Bisulphite  crystals.  The  bath  is  prepared  for  220  lbs. 
wool  with  about  6U0  gallons  water  of  104  —  122°  F,  15'/i — 17^/^  lbs.  dissolved  bisulphite  crystals 
and  S'/s  lbs.  sulphuric  acid  169°  Tw;  after  it  is  stirred,  <he  scoured  and  well  wetted  material 
is  entered  and  left  in  the  fluid  for  an  hour;  the  bleaching  process  is  then  complete. 

As  a  rule  this  white  is  shaded  off  with  Methyl  Violet  direct  in  the  bleaching  fluid;  for 
very  reddish  shades  Rosazeine  O  is  resorted  to.  Faster,  if  not  quite  so  brilliant,  shades  are 
obtained  by  using  Fast  Acid  Violet  A  2  R,  B  and  Fast  Acid  Blue  R  in  lieu  of  Methyl  Violet. 
Where  dyeing  and  bleaching  are  done  together,  it  is  necessary  to  work  the  material  well  in 
order  to  effect  an  even  absorption  of  the  dyestulVs. 

In  using  Fast  Acid  dyestuffs,  the  best  results  as  regards  fastness,  purity  and  evenness 
are  ensured  by  first  fixing  the  dyestufl's  at  the  boil  in  an  acetic  acid  or  sulphuric  acid  bath, 
and  then  bleaching  the  wool  b}'  subsequent  treatment  in  the  bisulphite  bath. 

In  sampling,  regard  must  be  had  to  the  fact  that  the  sulphur  whites  obtained  by  the 
above-named  methods,  especially  when  Methyl  Violets  have  been  used  for  shading,  change 
their  shade  considerably  in  the  further  manipulation  of  the  wool,  especially  in  milling  and 
steaming. 

An  eminently  fast  white  is  produced  by  means  of  hyd  rosul  phlte  as  bleaching  agent, 
with  Indigo  MLB,'R  for  shading,  the  same  being  specially  adapted  for  that  purpose  on 
account  of  its  reddish  hue.  In  that  case  an  ordinary  wool  dyeing  cistern  capable  of  holding 
about  400-GOO  gallons  is  filled  with  water  of  104— 122°  F.,  and  1  — I'/o  gallons  Hydrosulphite  O 
(or  the  solution  of  1  lb.  10  oz.  to  2  lbs.  3  oz.  Hydrosulphite  cone  powder),  '/-■— !"/<  P'nts 
annnonia,    and    '/s— '/s    gills    Indigo    MLB/R  Vat   I    slightly    diluted    with  Hytlrosulphltc.     The 
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whole  being  well  stirred,  the  wool  is  entered,  well  worked  through,  and  left  in  the  liquid 
for  Vs— 1  hour.  It  is  then  taken  out  and  squeezed.  Where  no  squeezing  apparatus  is  avai- 
lable, the  vat  liquid  must  be  removed  as  speedily  as  possible  by  hydroextraction,  whereby 
the  addition  of  some  water  is  of  advantage. 

For  stronger  pearl  and  silver  shades  more  hidigo  must  be  added  to  the  bath,  i.  e.,  the 
wool  is  treated  in  a  weak  hydrosulphite  vat  and,  if  necessary,  shaded  off  by  topping  with 
Fast  Acid  Violet. 

The  white  and  pearl  shades  produced  with  hydrosulphite  and  Indigo  MLB/R  or  MLB 
are  to  be  regarded  as  the  fastest  ones;  they  are  fast  to  milling  and  light,  and  stand  the 
subsequent  operations  of  manufacture  without  appreciable  change. 

Pearl  and  silver  shades  are  often  produced  by  merely  dyeing  the  wool  with  the  colours 
complementary  to  its  yellowish  hue,  without  destroying  the  latter  by  any  bleaching  process. 
If,  for  special  reasons,  the  dyeing  with  Indigo  MLB/R  which  bleaches  the  wool  at  the  same 
time,  is  not  desirable,  the  above-mentioned  Fast  Acid  dyestuffs  and  Patent  Blue  A  are  to  be 
recommended  as  the  next  best  dyestuffs,  as  they  surpass  by  far  in  fastness  to  light  the  basic 
dyestuffs,  such  as  Methyl  Violet,  Magenta,  Victoria  Blue.  Light  shades  requiring  but  small 
quantities  for  that  purpose,  the  question  of  price  ought  to  be  of  no  consideration,  even  for 
cheap  goods;  least  of  all  should  white  and  pearl  shades  be  produced  with  cochineal  and 
Indigo  carmine,  or  cudbear  and  pensee  lake  on  a  chloride  of  tin  mordant. 

Fancy  shades. 

Fancy  shades  are  much  more  used  in  the  production  of  Buckskins  and  Melanges  than 
in  the  manufacture  of  plain  cloths. 

For  the  fastest  shades  Indigo  is  always  used  as  bottom,  for  Indigo  shades,  even  light 
ones,  are  very  fast  to  light,  whilst  under  equal  circumstances,  even  the  fastest  blue  dye- 
stuffs  as,  e.  g..  Alizarine  Blue  do  not  possess  this  property  in  the  same  degree.  It  is  well 
known  that  shades  are  the  less  fast  to  light  the  smaller  the  amount  of  dyestuff  used,  and 
whereas  the  series  of  yellow,  red  and  brown  dyestuffs  includes  products  which  satisfy  also 
in  light  shades  all  the  most  exacting  demands  as  to  fastness  to  light,  Indigo  alone  of  all  blue 
dyestuffs  will  suffice  in  this  respect. 

For  fancy  shades,  after  grounding  the  wool  with  Indigo  in  the  hydrosulphite  vat,  hardly 
anything  but  yellow,  red,  brown  and  .grey  is  necessary.  Dyestuffs  suitable  for  that  purpose 
are:  Alizarine  Yellow  GGW,  Mordant  Yellow  O,  Alizarine  Red  IWS,  Acid  Ali- 
zarine Grenade  R,  Alizarine  Brown  B,  and  Acid  Alizarine  Grey  G.  As  auxiliaries 
may  be  used  in  small  quantities  for  shading:  Patent  Blue  A,  Fast  Acid  Blue  B,  Milling 
Blue  2R  extra,  Fast  Acid  Violet  B,  A2R,  R,  Acid  Rosamine  A.  The  above  named 
dyestuffs  are  dyed  with  the  addition  of  Glauber's  salt  and  acetic  acid  to  the  dyebath,  and 
subsequently  developed  with  bichrome  and  lactic  acid,  the  amounts  of  which  vary  between 
0,1  and  1%,  according  to  the  quantities  of  dyestuflf  employed.  Dyeing  in  a  sulphuric  acid 
bath  is  to  be  avoided,  as  the  Indigo  ground  is  easily  affected  by  the  chroming  process,  more- 
over it  is  also  liable  to  impair  the  fastness  to  light,  by  some  free  chromic  acid  remaining  on 
the  wool  fibre.  A  considerable  protection  of  the  Indigo  ground  is  brought  about  by  the 
additional  use  of  lactic  acid  in  developing. 

In  working  only  with  acetic  acid,  it  is  easy  to  dye  the  shades  to  pattern;  they  come 
up  even,  provided  the  wool  has  been  well  scoured  and  evenly  bottomed  with  Indigo,  and 
they  will  satisfy  all  demands  that  may  be  made  upon  them  for  fastness.  Seeing  that  they 
are  obtained  in  one  bath  (apart  from  the  Indigo  groimd)  the  cost  of  production  is  very  small 
especially  when  the  pliability  in  spinning  is  taken  into  consideration. 

The  combination  of  Indigo  with  mordant  dyestuffs  for  fancy  shades  is  less  to  be 
recommended,  since  it  requires  a  second  bath;  it  is  therefore,  more  expensive  and  more  liable 
to   impair  the  wool  fibre.     Should  it  nevertheless  be  desirable  to  make  use  of  this  process,  it 
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is  advisable  not  to  work  in  such  a  manner  as  to  ground  the  wool  first  with  Indigo,  and  then 
to  mordant  and  dye  it,  but  rather,  to  boil  the  wool  first  with  bichrome  and  tartar,  then  to 
wash  it  well;  then  to  apply  the  Indigo  in  the  vat,  and  finally  to  dye  it  in  a  fresh  bath  to 
pattern  with  Alizarine  dyestufls.  In  the  former'  ease  the  Indigo  ground  would  be  greatly 
impaired  by  the  mordanting  with  bichrome  and  tartar,  and  especially  with  sulphuric  acid,  so 
that  the  operation  would  not  only  be  an  irrational  one,  but  would  also  yield  uneven  and  dull 
shades,  whereas  by  the  latter  method  the  Indigo  ground  can  be  preserved  intact. 

Where  the  demands  respecting  fastness  are  less  severe,  or  for  darker  shades  or  also 
for  shades  which  require  only  a  small  amount  of  blue,  the  combinations  with  Alizarine  dye- 
stuffs  are  available. 

As  mordant  in  such  cases  bichrome-tartar  is  mostly  used,  because  it  oflers  the  greatest 
guarantee  for  mordanting  and  dyeing  the  material  evenly.  For  very  light  shades  not  more 
than  1"„  bichrome  and  1%  tartar  are  taken,  for  medium  shades  not  above  2%  bichrome  and 
2%  tartar;  the  reason  for  keeping  the  ingredients  as  low  as  possible  is  that  an  excess  of 
mordant  affects  the  dyestuiVs  unfavourably,  owing  to  the  oxidising  reaction  of  the  cliromic 
acid  fixed  upon  the  fibre. 

1.   Urnwi.  Dr.ai  (70«/.) 
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The  combinations  of  mordant  dyestuffs  most  frequently  used  contain,  according  to  the 
required  shade:  Alizarine  Hlue,  Alizarine  Brown,  Alizarine  Yellow,  Alizarine 
Red  IWS,  Ceruleine,  Mordant  Yellow  O  and  Alizarine  Yellow  GGW.  The  shades 
so  obtained  arc  easily  dyed  to  pattern,  as  they  change  but  little  in  milling  and  steaming. 
They  satisfy  most  demands  as  to  fastness  to  wearing  and  light. 
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vn  Olive: 
2,45%  Acid  Alizarine  Brown  B 
0,25°1»  Acid  Alizarine  Black  R 
0,5:«  Alizarine  Red  I  WS  powder 
2%  Mordant  Yellow  O 


1U%  C:i.iub.-r-s 
'3  It  bielironie 


alt,  a".. 


ulph, 


0,5%  Acid  Alizarine  Grey  G 
0,225%  Acid  Alizarine  Grenade  R 
0,4%  Mordant  Yellow  O 
10°/.  Glauber's  salt,  5"/.  acetic  acid;  2% 
1**/.  bicbroiiic. 


The  dj'eing  of  loose  wool  for  multi-coloured  goods. 
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On  account  of  their  simpler  mode  of  dyeing,  however,  fancy  shades  produced  with  the 
Chrome  Developing  dyestufts  are  in  most  cases  preferable  to  those  obtained  with  Ali- 
zarine dyestuffs.  When  properly  selected,  they  equal  and  partly  excel  as  regards  fastness  to 
light  and  wearing  those  produced  with  Alizarine  dyestufts;  moreover  since  they  are  only 
dyed  in  one  bath  they  are  worked  with  greater  ease  and  more  quickly,  whilst  the  wool  is 
better  preserved. 

As  they  scarcely  change  the  shade  when  properly  milled  and  finished  they  can  be 
dj'ed  to  pattern  with  great  certainty. 

The  fastest  fancy  shades  are  obtained  by  using  Acid  Alizarine  Hlueblack  B  or 
3B  and  Acid  Alizarine  Brown  BE  or  B,  as  auxiliaries  to  which  Mordant  Yellow  O, 
Alizarine  Yellow  GGW  and  Fast  Mordant  Blue  B  or  R,  also  Alizarine  Red  1  WS, 
Dianil  Fast  Red  PH  and  Acid  Alizarine  Grey  G  may  be  used.  These  combinations 
yield  shades  which  are  fast  to  light  and  wearing  and  oft'er  the  best  guarantee  that  during 
the  manufacturing  processes  no  bleeding  into  white  or  other  light  mixed  shades  takes  place, 
even  when  heavily  milled. 

The  dyebath  is  prepared  for  these  combinations  with  the  requisite  dyestufts,  10% 
Glauber's  salt  and  5"/u  acetic  acid  12"  Tw.,  the  wool  is  entered  at  122 — 140°  F,  the  tempe- 
rature raised  to  the  boil,  and  boiling  continued  for  '/s  hour.  To  exhaust  the  bath,  1  —  2%  sul- 
phuric acid  are  then  added,  and  boiled  for  another  '/s  hour.  After  cooling  the  bath  slightly 
(when  dyeing  in  an  apparatus)  an  addition  is  then  made,  according  to  the  depth  of  shade 
required,  of  ^4 — 1%  bichrome,  and  boiled  again  for  '/a— 1  hour. 


I,'2"/<t  Acid  Alizarine  Brown  B 
1,75"/.  Mordant  Yellow  O 
O.lo^i'u  Alizarine  Red  1  WS  powder 
10°/„  Gliiubcr's  salt,  3"„  sulplmiic  acid 

2.5  ",0  bichrome. 


I'/o  ox.ilatc  of  -. 
18  "/o  Acid  Alizarine  Black  SET  paste 

.")  "/o  acetic  acid ,  2  "la  suipliuric  acid 


1.  Natural  White. 

2.  Yellow  Olive: 

0,4t"/o  Acid  Alizarine  Grey  G 
0,3  "/o  Acid  Alizarine  Red  G 
1,27,  Mordant  Yellow  O 

10  7o  Glauber's  salt,  5°;«  acetic  aciil ;   27o  sniplii 
1,57.  bichrome. 

3.  Leaf  Green: 

l,27o  Patent  Blue  A 
l,257o  Mordant  Yellow  O 

lU'/o  Glauber's  salt,  37o  sulphuric  .icid 
2  7o  bichrome. 

0.   Blue: 

1,30'!,  Patent  Blue  A 

107,  Glauber's  salt,  -l",.  sulphuric  acid 
1°;,  bichrome. 

7.  Yellow: 

2'',o  Cresotine  Yellow  G 

107o  Glauber's  salt,  37c,  acetic  acid 
27o  bichrome. 

8.  Light  Red: 

27o  Dianil  Red  R 

15 "/o  Gl.iuber's  salt.    1  ",0  acetic  acid. 


A  combination  satisfying  all  demands  as  regards  fastness  to  light,  and  which,  although  not 
always  sufficient  for  heavy  milling  in  respect  of  bleeding,  is  still  in  most  cases  satisfactory, 
is  that  of  Acid  Alizarine  Grey  G  with  Acid  Alizarine  Red  G,  and  the  addition  of 
Mordant  Yellow  O  and,  if  necessary,  Patent  Blue  A  and  Acid  Rosamine  A.  The  wool  is 
entered  at  about  122"  F  into  the  dyebath  which  has  been  prepared  with  10",,  Glauber's  salt* 
5%  acetic  acid  and  the  necessary  quantity  of  dyestuffs,  and  is  heated  to  the  boil  within 
'/a  hour;  after  boiling  for  '/a  hour,  2%  sulphuric  acid  are  added,  and  after  further  boiling  for 
Va  hour  Vi  — 1%  bichrome,  in  proportion  to  the  amount  of  dyestuft'used,  and  boiling  continued 
for  another  '!■< — 1  hour. 
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,  Acid  Alizarine  Black  SET  paste 

•ifctic  aciil :  *J"«  «illiliuii*    atid 


40',,  Hl.ick  and  C0°;.  Wliil.-. 

:i.   Vollow  Olive: 

0,S5%  Acid  Alizarine  Grey  G 
CIS".  Dianil  Brown  :!GO 
2°;,  Cresolinc  Yellow  G 
lO".  (ilaubirs  salt,  5%  aci-tic  acid;   1  % 


3°.,  Dianil  Yellow  SG 
i.i'lo  Patent  Blae  A 
10%  <  llaubcr's  salt,  3*;.  acetic  acid ;  .t"/o  sulphu 


I*  o  bichrome 

Nut  Drab: 

0,8%  Acid  Alizarine  Brown   B 
0,35%  Alizarine  Red  1  WS  powder 

0,5%  Mordant  Yellow  O 
10%  Glauber's  salt,  37,  sulpliurie  aci.l 


ulplu 


l,5';«  biclir<imc. 
White:  Cotton. 


The  fancy  shades  so  obtained  are  very  clear,  level  and  dyed  through,  provided 
has   been   well   scoured.    They   stand   the  aftertreatments  exceedingly  well,  show  a 

I.  Clieny  liriiwii: 

0.4",,,  Mordant  Yellow  O 
L*,"5";»  Acid  Alizarine  Brown  B 
l,5»/o  Alizarine  Red  1  WS  powder 
0,4<',»  Acid  Alizarine  Black  R 
10%  Glauber's  salt,  :)",o  sulphuric  .icid 
3,5°;.  bichrome. 

2.  Coffee  Brown: 

2%  Acid  Alizarine  Brown  B 
0,2°,o  Acid  Alizarine  Black  R 
0,3°;„  Alizarine  Red  I  WS  powder 
1,4%  Mordant  Yellow  O 
10';,  Glauber's  s.ill.  3".^  sulphuric  add 

3%  bichrome. 

3.  Blue  Drab: 

0,3%  Acid  Alizarine  Bliieblack  B 
0,08%  Patent  Blue  A 
0,(«.-."o  Mordant  Yellow  O 

10%  Glauber's  salt,  5%  acetic  acij  ;  2% sulphuric  acid 


the  wool 
tendency 


2,75%  Mordant  Yellow  O 
0,18%  Patent  Blue  A 

10%  Glauber's  salt,  3*o  sulphi 


lilchr. 


to  bleeding  only  when  milled  verj'  heavily,  but  as  their  fastness  to  light  and  alkali  is  very 
satisfactory,  thej'  may  be  employed  without  hesitation  wherever  the  demands  as  to  fastness 
to  milling  are  not  excessive. 


Brown. 

Brown  shades  on  loose  wool  intended  for  Melanges  are  very  often  produced  with 
Alizarine  Brown  which  is  shaded  ofl",  according  to  the  desired  shades,  with  Mordant 
Yellow  O  or  Acid  Alizarine  Yellow  K  C  towards  the  yellow  side,  Alizarine  Red  1  WS  or  2  B\V, 
or  Alizarine  Orange  N  towards  the  red  side,  Alizarine  Blue  A  or  DNW,  or  Ceruleine  paste 
A  and  Acid  Alizarine  Black  SE  towards  the  darker  side. 


The  dyeing  of  loose  wool  for  multi-coloured  goods. 
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The  wool  is  first  mordanted  with  bichrome  and  tartar  or,  better  still,  with  bichrome, 
sulphuric  and  lactic  acid,  and  dyed  in  a  weak  acetic  acid  bath.  Alizarine  Brown,  which  is 
not  easily  fixed  on  the  fibre  often  tends  to  bleed  (viz.  more  than  S'/s— 4»/„  powder  or  10—12"/,, 
paste)  in  milling  and  to  soil  accompanying  light  shades.  It  is  therefore  necessary  to  observe 
some  precautionary  measures  in  its  employment  for  Melanges,  so  as  to  avoid  mishaps. 


own  (85 
4°, 

0  bichrome,  3"'o  t.lrt.i 

r 

15" 

0,25' 

0,1° 

8° 

0  Alizarine  Brown  paste 

0  Mordant  Yellow  O 

0  Acid  Alizarine  Black  SE 

.  acetic  a,  id. 

powder 

ver(15« 
Indig 

o  .lyed  in  the  hydros 
Vat  I. 

ulphitc  vat 

with  Inc 

The  first  essential  for  obtaining  good  results  is  that  the  wool  is  well  scoured;  it  must  not 
contain  any  residues  of  fatty  and  soapy  matter;  moreover,  the  material  must  be  well  mordanted 
especial]}'  in  dark  shades,  for  the  production  of  which  more  than  15%  paste  dyestufl"  are 
required  (4"'o  bichrome  and  o";o  tartar  or,  instead  of  the  latter,  I'/a";  sulphuric  acid).  When 
using  lactic  acid  the  wool  should  be  mordanted  with  2,5  ";„  bichrome,  4%  lactic  acid  and  1"',, 
sulphuric  acid.  Deep  shades  which  require  red  are  best  obtained  by  adding  to  Alizarine 
Brown,  some  Alizarine  Red  and  Alizarine  Orange,  and  it  is  advisable  to  add  '/,— 1  ",„  fluoride 
of  chrome  after  the  completion  of  the  dyeing  operation,  for  a  better  fixation  of  the  shade. 
The  addition  of  a  little  copper  vitriol  also  has  a  favourable  effect  upon  the  fastness  to  bleeding, 
hi    adopting    these    precautions    no    bleeding    in    milling   will    be   experienced   with   Alizarine 


1.  White:  sulphur  white. 

2.  Black: 

1>  oxalate  of  ammonia 
20°/c,  Acid  Alizarine  Black  SET  paste 
5°/o  acetic  acid;  2 "Jo  sulphuric  acid 
3':,  bichrome. 


l,2'l.  Acid  Alizarine  Brown  B 
l,lb°!o  Mordant  Yellow  O 
0,15 "o  Alizarine  Red  1  WS  powder 

107„  Glauber's  salt,  3%  sulphuric  acid 


■  ■■■■II        toiHB                                               MBBB 

WpB&Yf^^S9  ¥^  ro    yrtjjrfafllr 

^H^ 

Blue  Green  (Eliect) : 
l.T5»;o  Patent  Blue  A 
0,25°  0  Acid  Alizarine  Grey  G 

10 '/o  Giaubers's  salt,  2"'/o  acetic  a 


1  "/o  bichn 


2,5  "/„  bichr 


Brown,  and  as  it  satisfies  all  other  demands  as  to  fastness,  good  results  will  be  obtained  with 
it.  As  the  only  defect  of  the  Alizarine  Brown  combinations  must  be  regarded  their  want  of 
fastness  to  carbonising  with  sulphuric  acid,  in  all  cases  where  the  dyeing  precedes  the 
carbonising  operation. 

Less  to  be  recommended  are  brown  shades  obtained  by  a  combination  of  Alizarine 
Orange  N  with  Alizarine  Blue  or  Ccruleine,  though  these  are  fast  to  carbonising. 
Their  evenness  often  leaves  much  to  be  desired,  and  their  fastness  to  light  is  inferior  to  that 
of  the  shades  produced  with  Alizarine  Brown  as  the  principal  dyestufl'. 
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Still  less  fast  to  light  is  the  combination 
of  Alizarine  Orange  N  or  Alizarine  Red  with 
logwood  and  fustic  upon  a  chrome  mordant 
which  soon  turns  red  in  wearing. 

Absoiutelj'  fast  Brown  sliades  are  obtained 
with  Acid  Alizarine  Brown  B,  BB,  RP 
or  T  as  principal  ingredients.  For  light  shades 
the  BB  brand  is  used,  shaded  ofl',  according 
to  the  character  of  the  shade  required,  with 
Mordant  Yellow  O,  Alizarine  Red  1  \VS, 
or  Fast  Mordant  Blue  B,  R,  or  Acid  Ali- 
zarine Blueblack  3B;  deeper  shades  are 
produced  with  Acid  Alizarine  Brown  B,  BB, 
RP  or  T,  which  are  shaded  off  with  Acid 
Alizarine  Black  SE,  SN  or  R,  Acid  Ali- 
zarine Yellow  RC,  and  Alizarine  Red 
IWS  or  Dianil  Fast  Red  PH. 

The  shades  of  Acid  Alizarine  Brown 
come  up  fuller  and  more  bloomy,  if  the  dyebath 
is  not  kept  too  acid  and  only  a  small  amount 
of  bichrome  is  used  for  developing.  The  shades  so  obtained  are,  however,  not  quite  so  fast  to 
milling  and  light  as  those  obtained  with  more  acid  and  more  bichrome.  On  the  other  hand, 
the  results  will  turn  out  somewhat  lighter  when  an  excess  of  acid  and  bichrome  is  used. 


l.T.')*/.  Acid  Alizarine  Brown  BB 
U,8° .  Fast  Mordant  Blue  B 
0,8",.  Acid  Alizarine  Yellow  RC 

10'/.  CLiulnrs  s^ilt,   tl°j,  .icli.    .uiJ 
2*1*  birliromc. 


,  Fast  Acid  Blue  R 
,  ClaubiTS  s.ilt.   lO'/o  a 


2.5"/o  Acid  Alizarine  Brown  B 
0,5 "/o  Acid  Alizarine  Black  R 

2°;.  Mordant  Yellow  O 
0,1%  Patent  Blue  A 

10»;„  CJI.aubci's  S..I1,  :l"o  sulpliuiir 


S".  bi.lir... 


1";.  ox.lbitc  of  .AmiiK.nii. 
90°/«  Acid  Alizarine  Black  SET  paste 

5*/o  acetit    arid;   2",*  sulpburic    arid 


upon  tanniii-t.irlar  nior.l.int  : 
,  Brilliant  Green  crystals  extra 


4.  Yellow  (Cotton): 

2,5°/o  Auropbenine  O 

2*;<i  talc,  soda,  40',„ 

5.  White:  (Mercerised  Cotton). 


In  order  to  produce  shades  which  are  as  f.ist  to  bleeding  as  possible,  the  material  is 
first  dyed  with  10 ",i  Glauber's  salt  and  :>"„  sulpiuuic  acid,  and  developed  with  as  much 
bichrome  as  dyestufi".  Where  the  depth  of  the  shade  requires  larger  quantities  of  Acid 
Alizarine  Black  SE,  Acid  Alizarine  Yellow  RC,  or  Dianil  Fast  Red  PH,  the  liquid  must  first 
be  boiled  with  :i"„  acetic  acid  instead  of  3",o  sulphuric  acid,  and  after  raising  the  temperature 
to  the  boil  slowly  and  boiling  for  '/-■  hour,  2",'o  sulphuric  acid  are  added,  boiling  continued 
for  another  '/a  hour  and  the  siiade  developed  as  above  stated. 

The  brown  shades  obtained  with  Acid  Alizarine  Brown  and  the  above-named  auxiliary 
dyestuffs  stand  milling  very  well  and  do  not  bleed  into  white  or  any  accompanying  light 
shades;  they  are  fast  to  steaming  and  faster  to  light  than  those  obtained  upon  previously 
mordanted  material,  and  also  faster  to  alkali.  They  possess,  moreover,  the  advantage  that 
they  stand  carbonising  with  sulphuric  acid,  are  cheaper,  and  do  not  impair  the  qualitj'  of  tiie 
wool  to  the  same  extent,  and  finally  are  more  pliable  in  spinning. 


The  dyeing  of  loose  wool  for  multi-coloured  goods. 
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Dark  Olive: 
l,83"/o  Acid  Alizarine  Yellow  RC 
O.SIS'I,  Alizarine  Red  1  WS  powde 
l.b^lo  Acid  Alizarine  Black  R 

10  °o  Glauber's  salt,  .i%  acetl,  aild;  2 
■2'\,  bichrome. 


1.  Leaf  Cire.-n: 

1,2%  Patent  Blue  A 
1,25%  Mordant  Yellow  O 

10_'Vo_t;lauber's  salt,  :j",'o  sulpliurii: 

2*/(i  bichrome. 


i.  Ci.ffc 


Br 


2%  Acid  Alizarine  Brown  B 
0,2  °;«  Acid  Alizarine  Black  R 
0.3%  Alizarine  Red  I  WS  powder 
1,4%  Mordant  Yellow  O 

10%  Glauber's  salt,  :j»:„  sulpliuric  aiij 


3";„  bichiome. 

untsman's  Greon: 
0,3°  0  Chromotrope  F4B 

l";o  Patent  Blue  A 
0,3"o  Acid  Alitariiie  Bro' 
2,75";,,  Mordant  Yellow  O 
10°;„  Glauber's  salt,    a'Vo  a.e 
3%  blduome. 


:id;  2%  sulphur! 


Considering   the   sum    total   of  their  properties  the  shades  obtained  'tt'ith  Acid  Ahzarine 
Brown  are  therefore  preferable  to  Alizarine  shades. 


.   Red   Brown: 

4,4o;o  Acid  Alizarine  Brown  B 
I'/o  Alizarine  Red  1  WS  powdei 
0,625%  Mordant  Yellow  O 

10%  Glauber's  salt,  3°/»  sulphuric  .acii 
3,5  "/o  bichrome. 

Gold  Olive: 

0,75°/o  Acid  Alizarine  Grey  G 
0,75%  Acid  Alizarine  Red  G 
1,5  "/o  Mordant  Yellow  O 

10"  o  Gliiuber's  salt,  5"o  .icetic  acid; 
2%  bichrome. 


..eaf  G 

reen: 

0,4°;0 

Acid  Alizarine  Grey  G 

2  "  0 

Patent  Blue  A 

2% 

Cresotine  Yellow  G 

10% 

Glauber's  s.ilt,  5  ",0  acetic  acid 

1,5% 

bichrome. 

'orcelain: 

0,024  ",'„ 

Fast  Acid  Blue  R 

0,002  «o 

Fast  Acid  Violet  R 

sodium  bisulphite  crystals 
sulphuric  acid. 


5.  Black: 

1% 

cialate  o(  amuionia 

l)% 

Acid  Alizarine  Black  SET  po\ 

vder 

X'l 

acetic  acid;  2°.,  sulphuric  acid 
bichrome. 

2,5° 

C.  Sky  Bl 

ue: 

1.5°/ 

Patent  Blue  A 

0,25°/ 

Acid  Violet  5BF 

10°; 

1% 

Glauber's  salt,  4"/g  sulphuric  acid 
bichrome. 

nch  Green: 
l,ti°/g  Patent  Blue  A 
3%  Dianil  Yellow  G 

lO'.'o  Glauber's  salt,  3°o  acetic  acid;  3% 
1  °/o  bichrome. 


Blue. 

Fast  Blue  shades  upon  loose  wool  for  Melanges  are  best  and  most  safely  produced 
with  Indigo. 

Since  the  processes  of  Indigo  dyeing  have  been  fully  discussed  in  the  previous  chapters 
(vol.  I,  page  142  and  vol.  II  page  19),  we  need  only  refer  to  these  pages.  The  shades 
produced  with  Indigo  are  satisfactory  in  every  respect,  they  are  fast  to  light  and  wearing, 
and  stand   all  the  various  operations  of  manufacture.     Their  fastness  to  bleeding,  even  of  full 
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Austrian  pike  grey  military  cloth. 


White  (60*/<):  Natural  white. 

Blue  (40*M:   Indigo  dyed   i 

Indigo  HLB  Vat  I. 


the  bydrosulphite  vat  ■ 


shades   next  to   white   or  other  light  shades,   meets  all  demands  of  the  trade,  if  dyed  in  a 

proper  manner. 

In  order  to  obtain  Indigo  shades  fast  to 
bleeding  upon  loose  wool  intended  for  Melanges, 
the  Indigo  must  be  thoroughly  fi.xed  on  the 
libre.  For  if  in  milling  the  blue  bleeds  into 
the  accompanying  light  shades,  this  can  only  be 
attributed  to  a  mechanical  staining  of  badly 
li.xed  Indigo,  as  the  Indigo  blue  itself  is  insoluble 
in  alkali.  It  is  therefore  essential  to  avoid  all 
laulis  which  are  liable  to  retard  the  fi.Kation  in 
the  vat.  Wools  intended  for  Indigo  blued 
.Melanges  must  therefore  in  the  tirst  place  be 
well  scoured,  and  be  free  from  fatty  or  soap 
residues.  If  they  have  been  carbonised  before 
dyeing,  great  care  has  to  be  taken  to  neutralize 
them  thoroughly,  since  wool  containing  acid 
absorbs  the  Indigo  from  the  vat  too  rapidly,  and  then 
the  results  are  not  fast  to  rubbing  nor  to  bleeding. 
For   dyeing,   the  vat  must  be  in  good  condition:  neither  be  too  neutral  nor  contain  any 

unreduced    Indigo.     Moreover    the    vats    must   not    be    too    concentrated,   and    it   is   generally 

advisable   to   work  in  a  weak  vat  and  to  give 

several  dips,  for  the  fewer  the  number  of  dips 

the  more  liable  is  the  blue  to  rub. 

Above   all,  however,  it  is  essential,  that 

in  lifting  the  wool  out  of  the  vat,  it  is  immedi- 
ately   and    tlioroughly    squeezed    in    order    to 

remove  all  superfluous  vat  liquor,  as  the  Indigo 

so   retained   adheres  superficially   to   the  fibre, 

and   is   apt   to  stain  the  accompanying  light  or 

white   shades    during    the  subsequent  spinning, 

weaving   and    milling  processes.     Wools  which 

are   not  immediately  and   well  squeezed   after 

blueing,  continually  jeopardize  the  result  of  the 

Melanges. 

Worked   with   due   regard   to  these  pre- 
cautions, indigo-dyed  wool  will  always  yield  tlie 

best  blue  shade  lor  Melanges,  since  no  other  blue  dyesluff  equals  Indigo  in  point  of  fastness; 

moreover,  as  the  material  is  dyed  at  a  low  temperature  llie  wool  retains  its  excellent  pliability 


Prussian  Mantle  cloth. 


While  (6GV.):  N-itural  WhiK 

Blue  OU",.! :   Indigo   djvd   ii 

Indigo  MLB  Vat  I. 


hydrosulphitc  vat  ■ 


Prus^i.in  Infantry  Trousers  Cloth. 


Illue  i3.1„'J*/,): 

3*;»  birhronn-,  2.&";„  l.itt.ir 
14*/«  Alizarine  Blue  A  paste  iO';. 
2X2,5%  acetic  acid. 


Black  (66,7%): 


i,x.il.atc  of  ar 

Acid  Alizarine  Black  SET  paste 

I  arctic  acid;   J*'.o  sulphuric  acid 


and    firmness   in   spinning,    a   circumstance   of  great  inip'Tta 
of  army  cloths. 


si.ccially  lor  lli 


iruduction 
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Next  to  Indigo  Alizarine  Blue  must  be  taken  into  consideration.  Of  all  blue  mordant 
dj'estufTs,  it  is  the  most  important.  The  most  current  brands  are:  Alizarine  Blue  A  and  B, 
F;  DN  and  DNW  for  light  and  medium  blues,  and  Alizarine  Blue  942  and  Alizarine  Darkblue 
S  for  darker  shades.  According  to  requirements  the  above-named  brands  can  be  combined 
with  each  other;  they  are  likewise  used  in  conjunction  with  Ceruleine  B,  BWR,  BW  cone, 
for  greener  shades,  with  Alizarine  Red  1  WS  for  redder  shades,  and  Alizarine  Direct 
Blue  B  and  Patent  Blue  A  for  particularly  bright,  lustrous  shades. 

For  dark  shades  which  require  more  than  1.5%  paste  dyestuff,  the  wool  is  first  boiled 
with  4»,j  bichrome  and  3°'o  tartar  or,  when  lactic  acid  is  employed,  with  2,5%  bichrome, 
4%  lactic  acid  and  1",,  sulphuric  acid,  and  then  dyed  with  the  addition  of  some  acetic  acid. 
When  properly  fixed,  the  shades  obtained  with  the  above-named  Alizarine  Blue  brands  are 
verj'  fast.  They  do  not  bleed  when  severely  washed  and  milled,  nor  in  finishing,  and  they  are 
stable  to  carbonising  with  sulphuric  acid.  Neither  depth  nor  brightness  is  impaired  during 
the  subsequent  treatments,  but  the  shade  is  liable  to  turn  rather  more  greenish,  so  that 
keeping  this  slight  change  in  mind,  it  is  not  difficult  to  dye  exactly  to  pattern.  Moreover  bj' 
treating  the  blues  subsequently  with  acetic  acid  the  full  bloom  of  the  shades  is  restored. 

Very  frequently  logwood  is  used  together  with  Alizarine  Blue  for  darkening  purposes. 
Notwithstanding  that  the  former  leaves  nothing  to  be  desired  in  respect  of  fastness  to  bleeding, 
and  reduces  the  cost  of  dyeing,  it  ought  not  to  be  employed  for  high  class  goods,  or  at  all 
events  only  very  sparingly,  as  it  is  neither  fast  to  carbonismg  nor  to  light. 

Fast  Mordant  Blue  B  and  R  are  also  most  suitable  for  darkblue  shades,  when  devel- 
oped with  bichrome.  These  colours  are  dyed  with  the  addition  of  10  "Vj  Glauber's  salt  and 
4%  sulphuric  acid,  and  developed,  according  to  the  depth  of  shade  required,  with  the  addition 
of  l'/2 — 2'/2%  bichrome.  For  shading  the  following  are  employed:  Mordant  Yellow  O,  Acid 
Alizarine  Yellow  RC,  Alizarine  Red  1  WS,  Acid  Alizarine  Grenade  R,  Acid  Alizarine  Violet  N, 
Acid  Alizarine  Grey  G  or  Acid  Alizarine  Black  SE  and  SN.  The  shades  produced  with  Fast 
Mordant  Blue  are  very  fast  to  bleeding,  and  change  in  milling  and  steaming  less  than  Alizarine 
Blue.  They  are  equal  to  it  as  regards  fastness  to  light,  but  have  the  advantage  over  Aliz- 
arine Blue   that   they   are  cheaper  and   preserve   the  quality  of  the  wool  to  a  greater  extent. 

Fast   blue   shades   are   also    obtained   with  Fast  Mordant  Blue  on  previously  mordanted 
wool,  and  they  surpass  in  brilliancy  those  developed  with  chrome,  so  that  Fast  Mordant  Blue 
B  and  R,  dyed  in  the  above  manner,  can  be  employed  for  lighter  and  brighter  blues.    Although 
the  shades  obtained  upon  previously  mordanted 
material    are   not   quite   as   fast  to   bleeding  as 
those  obtained  by  subsequent  chroming  or  with 
Alizarine  Blue,  they  suffice  for  purposes  where 
no  great  depth  is  required.    In  order  to  improve 
the   fastness  to  bleeding,  so  that  accompanj'ing 
white  and  light  colours  may  remain  unaffected,  the 
shades  obtained  on  previously'  mordanted  material 
(esfjecially    darker    ones),    are   finally    fixed   by 
adding  '/z  "o  bichrome  or  1  %,  fluoride  of  chrome. 
Being   very   soluble.  Fast  Mordant  Blue  is  also 


very  suitable  for  apparatus  dyeing.  niue  i(io°;.i: 

A       .L       ■  ^      ..  J        i    or      1.1         1     J  -t'/o  Fast  Mordant  Blue  B 

Another  important  dyestufi  for  blue  shades  ,„.,   ,^,    .    ,      ,.  -„,       ,■ -j .  ,,o,  ..  i„i„„;„  „:j 

^  -^  10  /o  Glaubers  s.ilt,  o,o  acetic  acid;  2  ,o  sulphuric  acid 

is     Alizarine     Direct    Blue    B     which    is    used         TT".  ■  ^ 

2  ,0  bichrome. 

especially   for   the   production  of  more  brilliant      „,,  .      ,„.,,       ,,        ... 

r'  J  r  ^  ^  White  (10  /o):  sulphur  white. 

and    lighter    blue    shades,    owing    to    its    pure 

shade,  its  excellent  fastness  to  light  and  satisfactory  fastness  to  wearing.  As  it  is  an  essential 
point,  when  dyeing  wool  for  multicoloured  effects  to  produce  fast  shades  which  are  as  free 
from  bleeding  as  possible,  it  is  advisable  to  choose  from  among  the  various  available  methods 
of  dyeing  with  Alizarine  Direct  Blue  B  the  one  which  yields  the  fastest  shades,  viz.,  to  dye  in  an 
acid   bath   and    develop  with  bichrome.     But  even  these  shades  do  not,  in  respect  of  fastness 

4IIe 
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to  bleeding,  occupy  the  same  high  rank  as  those  dyed  with  Indigo,  Alizarine  Blue  or  Fast 
Mordant  Bkic.  Nevertheless,  Alizarine  Direct  Blue  B  can  be  recommended  for  the  above 
purposes,  in  case  the  goods  dyed  with  it  are  carefully  treated  during  and  after  milling;  lor 
since  Alizarine  Direct  Blue  B  bleeds  with  a  bluish  hue,  it  does  not  as  a  rule  cause  any  trouble, 
especially  as  it  is  chiefly  used  for  lighter  shades.  In  many  cases  where  only  lighter  milling 
has  to  be  considered,  the  shades  obtained  in  an  acid  bath  and  also  those  obtained  on  previ- 
ously mordanted  material  are  satisfactorj';  they  are,  in  any  case,  distinguished  for  their  superior 
fastness  to  wearing. 

As  a  further  representative  of  the  series  of  chrome  developing  dyestufis  is  to  be 
mentioned  Chromotrope  D\V,  which  possesses  excellent  fastness  properties.  It  is  dyed 
in  a  sulphuric  acid  bath  and  afterwards  developed  with  chrome;  in  order  to  make  the 
shades  perfectly  fast  to  milling  and  bleeding,  bichrome  and  dyestuli'are  used  in  equal  quantities, 


[)jirk 

blue: 

3' 

•;♦  biiiironu*,  2,5 ",#  tarUr 

I', 

'/.  Galleine  cone. 

'  0  Logwood  Extract  solid 

'/.  acrlic  aciil. 

l).nrk 

blu.-: 

4<'o  Chromotrope  FB 
0,8°.  Patent  Blue  A 
0,42%  Fast  Acid  Violet  R 
10';.  Glauber's  s.ill.    3%  .icclic  acid; 

3%  sulphuric 

3" 

';«  blchromo,  3'la  lactic  acid,   1,5'/. 

sulphuric  acid 

C  .i  t  u  r 

..1  White. 

0%  Acid  Alizarine  Black  SET  powder 
a",,,  acetic  acid;  2°;.  sulphuric  acid 


2,5''/o  bichrome. 
Dark  Red: 

4%  Alizarine  Red  I  WS  powde 
1°:,  Scarlet  B  extra 
0,1%  Fast  Acid  Violet  R 
1U%  Glauber's  salt,  3%  sulphuric  ac 


3";. 

,  bichrome. 

bellow 

Olive: 

0,3".  »< 

.  Acid  Alizarine  Grey  G 

0,l.'i",. 

,  Dianil  Brown  :l  GO 

^% 

Cresotiiie  Yellow  G 

10°. 

Glauber's  s..lt,  5°,o  acetic  acid; 

2% 

fluoride  of  chrome. 

10.  Ot 

Nut  Drab: 
0,8%  Acid  Alizarine  Brown  B 
0,35«;„  Alizarine  Red   1  WS  powc 
U,5%  niord.int  Yellow  O 

10%  Gl.iuber's  s..lt.  3%  suipliuiic  . 
l.b'.o  bichrome. 


Gold  Olive: 
0,75°«  Acid  Alizarine  Grey  G 
0,75°;o  Acid  Alizarine  Red  G 
1,5°'.  Mordant  Yellow  O 

10%  (ilaubers  salt,  5°.  .icelicicil 


0  sulphu 


2°.  bicht, 


if  G 


0.4°'.  Acid  Alizarine  Grey  G 
■>■ .  Patent  Blue  A 
■J%  Cresotine  Yellow  G 
10°.'.  Glauber's  salt,  5°,.  acetic  acid;  3*  .sulphuric  .icid 


1,5°,'.  bichrome. 


10 


,  2°,o  oxalic  acid,  2°,'.  tartar 

2°;.  Alizarine  Orange  N  powder 
1  °,.  Dianil  Yellow  :)  G 
2°'o  acetic  acid. 


'With  an  addition. of  l-r/»°;o  sulphuric  acid  and  3-4%  lactic  acid.  The  shades  so  obtained 
do  not  appreciably  change  in  milling  and  steaming,  and  are  not  inferior  to  Alizarine  Blue 
shades  in  fastness  to  light  and  wearing. 

Being  easily  soluble,  Chromotrope  DW  is  especially  well  adapted  for  apparatus  dyeing, 
and  Ihe  shades  are  very  satisfactory  as  regards  fastness  to  rubbing. 

Chromotrope  F4  B  and  FB  are  also  extensively  used  on  loo3c  wool,  which  is  intended 
for  Melanges.  In  that  case,  and  in  order  to  obtain  the  best  possible  fastness  to  bleeding,  it  is 
necessary  to  add,  -  as  was  stated  in  the  case  of  Chromotrope  DW  -  some  lactic  acid  and  sulphuric 
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acid  together  with  the  bichronie  to  the  developing  bath.  In  sampling,  regard  must  be  had  to 
the  fact  that  in  milling  the  shades  produced  with  Chromotrope  F4B  and  FB  turn  out 
somewhat  redder;  but  they  suffice  for  all  demands  in  respect  of  fastness  to  wearing  and  light 
Both  have  a  tendency  to  bleed  reddish  when  milled  severely,  and  for  that  reason  a  cerrain 
caution  must  be  exercised  in  using  these  dyestufls  for  loose  wool. 

Another  combination  of  very  good  value  for  blue  upon  loose  wool  is  that  of  Log- 
wood with  Galleine  upon  a  chrome  mordant.  But  as  this  is  much  inferior  as  regards 
fastness  to  light  to  the  combinations  hitherto  discussed,  it  should  not  be  employed  except  for 
cheap  goods  or  for  wool  intended  for  wefts  for  backing. 


Prussian  grey  green  military  cloth. 


White  (46"/o):  Natural  White. 
Green  {H°lo):  Indigo  Ground,  topped  with 
0,26  »;„  Alizarine  Yellow  GGW  powder 

10°;,,  Glauber's  salt,  3  "/»  acetic  acid  ;  2"/,  sulphu: 
bichri 


0,5" 


17.  lactic 


Green  and  Olive. 
The  fastest  Green  and  olive  shades  upon 
loose  wool  for  Buckskins  and  Melanges  are 
produced  by  grounding  the  material  with  Indigo, 
and  topping  this  Indigo  ground  with  Ali- 
zarine Yellow  GGW,  Mordant  Yellow  O, 
or  Acid  Alizarine  Yellow  RC,  with  slight 
additions  of  Patent  Blue  A,  Acid  Alizarine 
Blueblack  3B,  Acid  Alizarine  Grey  G, 
Alizarine  Red  1  WS,  Acid  Alizarine 
Brown  B,  and  developing  with  chrome.  In 
as  much  as  all  green  and  olive  shades  permit 
of  a  fairly  strong  Indigo  grounding,  the  shades 
so  obtained  are  very  fast  in  every  respect. 

With  regard  to  the  precautions  to  be 
observed  for  producing  Indigo  shades  fast  to 
bleeding,  we  refer  to  what  was  said  at  the  beginning  of  the  previous  paragraph.  But  in 
topping  the  Indigo  ground  it  must  be  remembered  that  the  Indigo  bottom  is  liable  to  be 
impaired  by  the  bichrome  in  the  presence  of  sulphuric  acid.  Sulphuric  acid  is  therefore  to 
be  avoided  in  dyeing  with  the  above-named  shading- off  dyestuffs;  it  is  advisable  to  dye  the 
latter  in  an  acetic  acid  bath;  and  to  chrome  off  with  the  addition  of  lactic  acid. 

It  it  is  desirable  to  do  without  Indigo,  Ceruleine  is  used  as  a  direct  mordant  dyestuff 
for  green  and  olive  shades,  the  brands  paste  A  and  SW,  as  well  as  S  powder  yield  dull  olive 
shades,  B,  BW  cone,  and  BWR  powder  brighter 
and  bluer  shades.  The  material  is  mordanted  with 
bichrome  and  tartar,  and  shaded  oft' in  the  dye- 
bath  with  Alizarine  Blue  or  Fast  Mordant  Blue 
towards  the  blue  side,  with  Acid  Alizarine 
Yellow  RC,  Alizarine  Yellow  GGW  or  Mordant 
Yellow  O  towards  the  yellow  side,  and  with 
Alizarine  Red  1  WS  or  Alizarine  Brown  towards 
the  red  to  brown  side.  Very  bright  green 
shades  are  shaded  off  with  Patent  Blue  A. 

Pronounced  olive  shades  are  mostly  ob- 
tained, with  a  view  to  greater  evenness,  on 
previously  mordanted  material,  by  a  combination 
of  Alizarine  Brown,  Alizarine  Blue  and 
Mordant  Yellow  O.  It  is  more  advisable, 
however,  to  use  chrome  developing  dyestuffs. 
The  fastest  olive  shades  of  this  series 
are    produced,    on    the    one    hand,    with    Acid 

AlizarineBrownBBandMordantYellowO  „„,„.,    ...      .      „.,,„,= 

...,,.  .  ,,    .,  „  0,0137o  Alizarine  Red  IWS  powder 

or  Acid  Alizarine  Yellow  RC   and,   on  the  5"/.  acetic  and. 


Gli^ 

e  (80  • 
3"' 

bichrome,  2..5";o  tartar 

10"; 
3»/ 

0,5"/ 

Ceruleine  A  paste 
Alizarine  Brown  paste 
Mordant  Yellow  0 

acetic  acid. 

Silv 

cr  (20 
2°/o 
l°o 

bichrome,  2''/o  tartar 
Alizarine  Blue  A  paste 
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other  hand,  with  one  c  f  the  Tollowing  blue  or 
blackblue  dyestuffs,  named  in  the  order  of  their 
degrees  of  fastness,  viz.:  Fast  Mordant 
Blue  B,  R,  Acid  Alizarine  Black  SE, 
Acid  Alizarine  Blueblack  3B,  Cliromo- 
trope  D\V,  F4B,  Acid  Alizarine  Grey  G. 
Finally,  green  and  olive  shades  eminently  fast 
to  bleeding  can  be  produced  with:  Ceruleine 
BWR  and  Acid  Alizarine  Yellow  RC 

These  combinations  represent  the  best 
that  can  be  produced  in  respect  of  fastness, 
and  withstand  even  severe  milling,  and  as  the 
shades  so  produced  cliange  neither  in  milling 
nor  steaming  to  any  appreciable  extent  it  is 
easy  to  dye  to  pattern. 

For  pronounced  green  shades  the  same 
good  results  are  obtained  with  Fast  Mordant 
Blue  as  ground  colour,  either  dyed  in  an  acid 
bath  and  developed  with  chrome,  or  dyed  upon 
previously  mordanted  material,  and  then  made 
fast  to  bleeding  by  adding  small  quantities  of 
bichrome  or  fluoride  of  chrome,  as  described 
on  page  oO.  Fast  Mordant  Blue  is  shaded  ofi" 
in  both  cases  with  Mordant  Yellow  O,  Patent- 
Blue  A,  Alizarine  Red  IWS  or  Acid  Alizarine 
Brown  B;  the  first-named  two  brands  are  used 
most  largely  for  bright  greens. 

Bright  green  shades  of  very  good  fast- 
ness to  wearing  are  obtained  with  Alizarine 
Direct  Green  G.  According  to  the  kind  of 
milling  to  which  the  goods  are  subjected,  it  is 
used  cither  in  an  acid  bath  or  on  previously 
mordanted  material  or  finally  dyed  first  in  an 
acid  bath  and  then  developed  with  bichrome. 
The  shades  obtained  by  the  latter  method  are 
extremely  fast  to  bleeding,  and  only  show  a 
tendencj'  to  bleed  into  white  when  incauliouslj' 
w'orked  and  very  heavily  milled;  the  first- 
named  methods  yield  in  most  cases  shades 
which  can  be  considered  sufllciently  fast  for 
lighter  classes  of  goods. 

The  shades  dyed  with  Alizarine  Direct 
Green  G  are  fast  to  rubbing,  steaming  and  car- 
bonising, satisfactorily  fast  to  alkali  and  emi- 
nently fast  to  light,  if  necessary  they  are  shaded 
with  Alizarine  Direct  Blue  B,  Fast  Mordant 
Blue  B,  or  Patent  Blue  A  towards  the  blue 
side,  and  with  Mordant  Yellow  O,  Alizarine 
Yellow  GGW  or  any  other  yellow  towards 
the  yellow  side,  and  thus  yield  very  bright 
green  shades,  which  are  especially  fast  to 
wearing. 


White:  Katural  White. 

ii.'S*.  Chromotrope  F4B 
1.J5*.  Patent  Blue  A 
f.  Mordant  Yellow  O 
10'/,  Glguber'ii  sjlt,  3*,.  acetic  acid;  3'>sulphu 


2,5  •;.  bichri 


1,5*/.  Acid  Alizarine  Yellow  RC 
1,5 '/o  Chromotrope  F4B 
1,2%  Acid  Alizarine  Black  R 
0,95'..  Patent  Blue  A 
10' »  Glauber's  salt,  3' ,  .icctic  acid;  S'.sulpho 
3'/,  bichrome, 
otccLnin: 
0,12'.  Fast  Acid  Blue  R 
10';«  Gl.iuber'ssalt,  S°,  acetic  a 


3,.^".  Acid  Alizarine  Violet  N 
0.5'/.  Acid  Violet  5BF 

2UV  GLiubers  salt,  4".  sulphuric  acid 


3"..  bichrnmo, 

-2,5°  «  Alizarine  Direct  Green  G 
1*;.  Mordant  Yellow  O 
1*,'.  Fast  Mordant  Blue  B 

20' «  <;i.i"brr»  »all,  2\2.5'.  acetic 
2'.  •  sulphuric  aad 


2,5';,  bichri 
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1.  White:  Natural  White 

2.  Dark  Green: 

l.i'lo  Acid  Alizarine  Yellow  RC 
1,5%  Chromotrope  F4B 
l.-J'/o  Acid  Alizarine  Black  R 
0.25"';„  Patent-Blue  A 
10°/.  Glauber's  salt,  5  ";»  acetic  acid  ;  3  "/o  sulphuric  acid 
3%  bichrome. 

3.  Dark  Olive: 

l.-S";.  Acid  Alizarine  Yellow  RC 

O.rib'l,  Alizarine  Red  IWS  powder 

1.5°;o  Acid  Alizarine  Black  R 

10"/„  Glauber's  salt,  5 »/o  acetic  acid  ;  2 ",0  sulphuric  acid 


2'/o  bichr. 


1  "lo  oxalate  of 
20''/o  Acid  Alizarine  Black  SET  paste 

5^/0  acetic  acid,  2'*(o  sulphuric  acid 
'^"lo  bichrome. 


Finally  green  and  olive  shades  are  obtained  witli  Cliromotrope  FB  andDW,  as  a 
ground  colour,  which  are  then  toned  with  Acid  Alizaiine  Black  R,  Acid  Alizarine  Brown  B, 
Mordant  Yellow  O,  Acid  Alizarine  Yellow  RC  and  Patent  Blue  A.  These  greens  are 
sufficiently  fast  for  most  purposes,  especially  when  they  are  not  accompanied  by  other  light 
colours  and  the  goods  are  not  subjected  afterwards  to  very  heavy  milling.  These  shades  are 
dj'ed   in   a   sulphuric   acid   bath   and   developed  with  bichrome,  lactic  acid  and  sulphuric  acid. 


1.  Black: 

1"/.  oxalate  of  ammonia 
18";«  Acid  Alizarine  Black  SET  paste 

S^/o  acetic  acid;  2°/u  sulphuric  acid 
3°;o  bichrome. 


1,4  "/o  Aurophenine  O 
0,0+%  Dianil  Red  4B 

10%  Glauber's  salt,  3%  acetic 


Blue 

green: 

l.-5» 

0  Patent  Blue 

A 

0,25° 

0  Acid  Alizarine 

Grey  G 

10° 
1" 

0  Glauber's  salt, 
„  bichrome. 

2° 

0  acetic  acic 

Dark  Green: 

0,8° 

0  Chromotrop 

:  F4B 

0,32° 

0  Patent  Blue 

A 

0,8° 

u  Acid  Alizarine 

Brown  B 

1,1° 

0  Mordant  Yellow 

r,  0 

10° 

,  Glauber's  salt 

3° 

/o  sulphuric 

3°/o  bichrome. 


5.  Light  Green: 

1,1;  °'o  Patent  Blue  A 
1,2",.  Dianil  Yellow  3G 

10°,'.  Glauber's  salt,  3 °/o  acetic  acid;   2%  sulphuric 

6.  Black    Cotton): 

G°,'.  Thiogene  Black  M  cone,  (running  bath) 
12"/o  sodium  sulphide  cryst.,  2°/g  apda  calc. 


7.  Yellow  (Cotton): 

3°/o  Aurophenine  O 
20°'o  Glauber's  salt,  2°,.  soda  calc. 


The  combinations  of  Acid  Alizarine  Grey  G,  Ceruleine  BWR,  Patent  Blue  A 
with  Mordant  Yellow  O,  or  of  Ceruleine  BWR  and  Acid  Alizarin^  Black  R  with 
Mordant  Yellow  O  are  also  largely  used  on  account  of  their  satisfactory  fastness  and  cheapness. 


Copper,  Claret  and  Currant  Red. 

If  Mordant    dyestuffs    are   to    be   used   for   these   shades,   it  is  advisable  to  employ 
Alizarine  Orange  N   as   foundation   for  copper  shades  upon  a  chrome  mordant,  whilst  for 
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claret  and  currant-red  shades  Alizarine  Red  2BVV  upon  a  chrome  mordant  is  most  suitable. 
These  shades  are  shaded  oft"  with  Mordant  Yellow  O  towards  the  yellow  side  and  with 
Alizarine  Blue  A  towards  the  blue  and  dark  sides;  Fast  Mordant  Blue  B  or  R  may 
also  be  used  instead  of  the  latter.  Bright  currant  red  shades  are  obtained  by  combining  Ali- 
zarine Red  2BW  with  Galleine. 

The  dark  shades  of  this  series,  however,  show  a  tendency  to  bleed  in  heavy  milling; 
it  is  therefore  necessary  to  observe  the  same  precautions  as  in  the  case  of  Alizarine  Brown 
(page  45):  the  wool  must  be  well  scoured,  the  mordants  must  be  increased  for  fuller  shades, 
substituting  lactic  or  formic  acid  for  tartar,  and  the  colours  must  be  fi.Ked  after  dyeing  by  the 
addition  of  1— 2''u  fluoride  of  chrome  or  '/«— l*o  bichromc. 


lir 


2.  Whin-. 

3.  Black: 

1% 

c;, 


oxal.nte  of  .immonia 

Acid  Alizarine  Black  SET  powder 

acetic  acid,  2'';«  sulphuric  acid 
bichromc. 


4.  Dark  Rc.l: 


,  Alizarine  Red  IWS  powder 
,  Scarlet  B  extra 
Tast  Acid  Violet  R 

,  filauber's  salt,  :i"v  sulphuric  acid 


3°/. 

bichromc. 

,  Yello 

w  Olive: 

0,35  »/o 

Acid  Alizarine  Grey  G 

0,15"  0 

Dianil  Brown  SGO 

20'o 

Cresotine  Yellow  G 

10"o 

Glauber's  salt,  S^.o  acetic  acid  : 

1 "  0  sulphur! 
SI.  Orangd 

lo";o  J 

4,4°,  Acid  Alizarine  Brown  B 

1"»  Alizarine  Red  IWS  powder 
.f.J.-.'  ,  Mordant  Yellow  O 
10".,  C.laubor's  salt,  S",'.  sulphuric  acid 


Nut  Drab: 

0,8^0  Acid  Alizarine  Brown  B 
0,35°;,.  Alizarine  Red  IWS  powder 

0,5°.  Mordant  Yellow  O 
10°.  Glauber's  siilt,  S"l«  sulphuiic  acid 


1,5°;,  bichromc. 

7.  Gold  Olive: 

0,75°/o  Acid  Alizarine  Grey  G 
0,75°,o  Acid  Alizarine  Red  G 
1,5°«  Mordant  Yellow  O 
10"  ,  Glauber's  salt,  5°  u  acetic  acid:  2° 
2  'I.  bichromc. 


0,4 


Acid  Alizarine  Greet 
2°,  Patent  Blue  A 
2°  o  Cresotine  Yellow  G 
10°,„  Glauber's  salt,  5°  «  acetic 


ulphu 


1,5»,„  bichr. 


2°/o  Alizarine  Orange  N  powder 
1  °;.  Dianil  Yellow  SG 
2°/o  acetic  acid. 

10.  White  (Cotton), 


The  same  shades,  however  when  produced  with  Chrome  Developing  Dyes  tuffs 
are  ever  so  much  faster. 

If  Acid  Alizarine  Brown  BB  is  combined  with  Acid  Alizarine  Violet  N  or 
Acid  Alizarine  Grenade  R  with  tlie  addition  of  Mordant  Yellow  O,  fast  claret  and 
currant -red  shades  are  obtained  which  vastly  surpass  those  obtained  by  means  of  Alizarine 
dyestiifis  upon  previously  mordanted  material  as  regards  fastness  to  bleeding;  moreover,  they 
change  less  in  milling  and  steaming,  and  are  faster  to  light.  The  foregoing  combination  is 
worked   in  one  bath  with  the  addition  of  sulphuric  acid  and  developed  with  bichrome.     It  is 
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not   difficult  to  dye  to  pattern,  and  the  quality  of  tlie  material  is  better  preserved  than  is  the 
case  when  mordant  dyestuils  are  used. 

Copper  shades  are  produced  by  means  of  Acid  Alizarine  Brown  BB,  Mordant 
Yellow  O  and  Acid  Alizarine  Red  G  or,  instead  of  the  latter,  Alizarine  Red  1  WS 
may  be  employed.  These  combinations  are  in  every  respect  as  fast  as  the  above-named  claret 
and  currant- red  shades. 

Red. 

Red  is  seldom  dj-ed  on  loose  wool  for  Melanges. 

If  red  shades  are  to  be  produced  with  Alizarine  Red,  the  wool  is  mordanted  with 
alum  and  tartar,  as  stated  in  vol  I,  page  134  and  135,  and  dyed  with  the  addition  of  5— 7'/«"'o 

acetic  acid  and  1 — 2''/o  tannin  with  Alizarine 
Red  2B\V  or,  according  to  the  required  shade, 
with  some  other  brand. 

The  shades  so  obtained  change  in  milling 
a  little  towards  the  blue  side,  which  fact  must 
be  reckoned  with  in  matching.  As  they  also 
tend  to  bleed,  it  is  necessary  to  treat  goods 
that  contain  Alizarine  Red  and  accompanying 
light  shades  with  caution  in  milling;  above  all, 
they  should  be  washed  and  dried  immediately 
after  being  milled. 

Red  shades  produced  with  Acid  Ali- 
zarine Red  B  and  G,  Acid  Alizarine 
Grenade  R  and  Mordant  Yellow  O  —  dyed 
in  a  sulphuric  acid  bath  and  developed  with 
bichrome  —  are  superior  as  regards  fastness 
to  bleeding.  The  same  one -bath  method  can 
be  followed  in  the  case  of  Alizarine  Red  IWS,  which  when  shaded  off  with  Mordant 
Yellow  O,  shows  equally  satisfactory  fastness  properties.  However,  they  have  the  disadvantage 
in  common  with  shades  obtained  with  Alizarine  Red  upon  Alum  mordant,  that  they  are  not 
fast  to  acid  and  do  not  stand  carbonising  with  sulphuric  acid. 

The  fastest  red  shades  are  obtained  with  Dianil  Fast  Red  PH.  This  colour  is  dyed 
in  a  weak  acid  bath  with  the  addition  of  10%  Glauber's  salt  and  5%  acetate  of  ammonia, 
subsequent  addition  of  acetic  acid,  and  developed  with  bichrome  or  fluoride  of  chrome.  These 
shades,  especially  when  developed  with  bichrome,  stand  heavy  milling  without  bleeding  into 
white,  are  excellently  fast  to  light,  and  do  not  change  in  milling  and  steaming.  Thej'  are 
also  fast  to  carbonising,  and  the  sum  total  of  their  fastness  properties  surpasses  that  of  the 
other  above-named  combinaiions. 


4,5 ''o  Acid  Alizarine  Red  B 
0,5°,'o  Fast  Acid  Violet  R 

10°/«  Glaubers  salt,  4,""o  sulphur 
3°  0  biclirome. 
White:   Natural  White. 


Black. 

Black  shades  for  Buckskins  and  Melanges  are  still  very  often  dyed  with  logwood  which 
not  only  satisfies  all  demands  as  to  fastness  to  milling  and  bleeding,  but  is  also  inexpensive. 
The  fastness  to  light  of  logwood  black,  however,  leaves  a  great  deal  to  be  desired,  and  as 
nowadays  a  number  of  fast  dyestufls  are  at  the  disposal  of  the  dyer,  which  are  not  very 
materially  dearer  than  logwood  and  far  superior  as  regards  fastness  to  light,  also  highly 
satisfactory  to  milling-,  the  use  of  logwood  blacks  is  relegated  more  and  more  to  the  background. 

Amongst  our  dyesbuffs  for  black  intended  for  Buckskins  and  Melanges,  Acid  Alizarine 
Black  SE  and  SET  which  may  be  combined  with  each  other  or  toned  with  Acid  Alizarine 
Brown  BB,  Acid  Alizarine  Yellow  RC  and  Fast  Mordant  Blue  B  or  R  are  in  the  first  place 
suitable.  The  application  of  Acid  Alizarine  Black  SE  has  been  fully  described  on  page  16  and 
following  page. 
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Acid  Alizarine  Black  SE  is  eminently  fast  to  light,  milling,  bleeding,  steaming  and 
carbonising;  it  is  also  in  most  cases  sufficiently  fast  to  being  topped  in  an  acid  bath  and  yields 
wools  of  much  better  pliability  than  logwood  blacks.  On  the  other  hand  it  almost  equals 
the  latter  as  regards  purity  and  bloom. 

Acid  Alizarine  Black  Sl£  can  also  be  very  well  used  upon  previously  mordanted 
material,  in  which  case  it  can  be  combined  with  Alizarine  Blue  for  blue  black  shades,  It  is  dyed 
upon  a  chrome  mordant  which  is  best  prepared  with  lactic  or  formic  acid;  in  dyeing  at 
first  only  half  the  quantity  of  acetic  acid  is  added  to  the  bath  and  the  second  half  poured 
into  it  after  boiling  for  half  an  hour;  then  after  boiling  for  another  half  hour  the  shade  is 
developed  by  the  addition  of  '/j— 1  °,o  bichrome. 


1.  White:  Natural  White. 

2.  Ulack: 

1  *  •  oxalate  of  ammonia 

7°«  Acid  Alizarine  Black  SET  powder 

i"  o  acetic  acid.  2*,t  sulphuric  acid 


Acid  Alizarine  Black  SN  and  SNT  can  be  used  for  exactlj'  the  same  purposes  as 
the  SE  brands.  Of  equal  fastness  to  light  and  milling  to  the  latter  and  extremely  soluble. 
Acid  Alizarine  Black  SN  and  SNT  are  especially  adapted  for  the  purposes  of  apparatus  dyeing. 

1.  White:  Natural  While. 

2.  Black: 

6°.  Acid  Alizarine  Black  SNT 
]0*/o  Glauber's  salt,  3 ".»  acetic  acid  :  2 •;»  sulphuric  acid 
S"/.  bichrome. 

3.  Red: 

2°,  Dianil  Red  4B 
lO^lt  Glauber's  salt,  3%  .icetic  acid. 

4.  Green: 

l,6°o  Patent  Blue  A 
1,2°/.  Dianil  Yellow  ;)G 
10°'o  Glauber's  salt,  »";«  acetic  acid  ;  2°!,  sulphuric  acid. 


The  shades  are  very  fast  to  rubbing;  finally,  brand  SN  is  very  fast  to  acid,  so  that  its  shades 
hardly  bleed  at  all  upon  white  wool  when  boiled  in  an  acid  bath,  it  may  therefore  be  employed 
lor  most  articles  which  are  topped  afterwards  in  an  acid  bath. 


l*/o  oxalate  of  ammonia 
20°:«  Acid  Alizarine  Black  SET  paste 

o"'©  acetic  acid,  2'','o  sulphuric  acid 
2,5°;.  bichrome. 

3.  Blue  Green: 

1,32°  •  Gbromotrope  S 
2..S3"  o  Patent  Blue  A 
(i.:t8°o  Mordant  Yellow  O 
0,20° ,.  Acid  Violet  5  BF 
10°.  fll.iiibrrs  salt.  3°.  sulphuric  acid 

2,S°;.  lactic  .icid,  1,5°.  sulp 
mercerised. 


W..  white  +  60".  blnck. 


2,5°;.  bichrome, 
4.  White:  Cotton, 
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To  the  above-named  brands  may  be  added  those  of  Acid  Alizarine  Black  R  which, 
although  not  so  fast  to  milling  and  bleeding  as  the  SE  and  SN  brands  and,  consequently',  less 
used  for  shades  for  heavy  cloth  milling,  are  sufficiently  fast  for  Buckskins,  especially  when  care 
is  taken  that  the  goods  do  not  lie  long  unwashed,  particularly  after  milhng.  With  sufficient 
precaution  this  colour  does  not  bleed  into  white  or  other  accompanying  light  shades,  and  the 
use  of  Acid  Alizarine  Black  R  and  the  other  similar  brands  RH,  T  etc.,  is  therefore  per- 
missible for  dj'eing  loose  wool  for  fancy  goods. 

These  dyestuffs  are  distinguished  for  their  equalising  property,  and  a  high  degree  of 
fastness  to  light,  alkali  and  acid;  they  are  dyed  with  the  addition  of  Glauber's  salt  and  sulphuric 
acid,  and  developed,  according  to  depth  of  shade,  with  I'/z — 2'/.!%  bichrome.  For  shading- 
oft'  Acid  Alizarine  Brown,  Acid  Alizarine  Red,  Acid  Alizarine  Grenade,  Fast  Mordant  Blue 
Mordant  Yellow,  Alizarine  Yellow  may  be  used,  also  those  shading- off  acid  dyestufis  which 
are  fast  to  milling. 

In  conclusion  we  may  mention  Chrome  Black,  as  suitable  for  the  production  of  black 
shades  upon  loose  wool  intended  for  Melanges.  This  dyestuft'  satisfies  most  demands  as 
regards   fastness   to  bleeding,  but  in  its  general  behaviour  it  is  somewhat  inferior  to  the  Acid 

1.  Black:  (80»W 

1  "j'o  oxalate  of  ammonia 
]8"/o  Acid  Alizarine  Black  SET  paste 
5'7o  acetic  acid;   2°,o  sulphuric  acid 


!,5°  ,1  bichri 


3°;„  bichrome,  2,5°  o  tartar 
47", 0  Alizarine  Brown  paste 


0,S"/o  Alizarine  Blue  A  paste 
0,02"/o  Alizarine  Red  1  WS  powder 
S^/o  acetic  acid. 

3.  White:  (18-;„)  Natural  White, 

Alizarine  Black  brands,  especially  in  regard  to  fastness  to  light,  though  it  is  better  in  that 
respect  than  logwood  black.  Chrome  Black,  which  is  put  upon  the  market  in  the  brands  2  G, 
B  and  T,  is  dyed  with  Glauber's  salt  and  acetic  acid,  and  developed  by  the  addition  of  2°'o 
bichrome  and  S^o  blue  stone. 


Bright  Effect  Shades. 

Though  not  used  in  large  quantities,  the  effect  colours  play  a  considerable  part  in  wool 
dyeing  for  Buckskins  and  Melanges,  particularly  in  the  present  fashion.  Efl'ect  shades  are 
introduced  into  pieces  either  as  single  threads,  in  which  case  they  are  mostly  dyed  in  the 
yarn;  —  their  production  will  be  discussed  in  the  chapter  on  yarn  dyeing,  —  or  twisted  with 
threads  of  other  colours.     Not  unfrequently  they  are  also  mixed  as  Melanges. 

The  chief  effect  colours  are  bright  blue,  green,  silver  and  pearl,  which  last-named  two 
were  already  treated  at  the  beginning  of  this  chapter;  furthermore  scarlet  and  yellow,  more 
rarely  olive,  copper  and  violet. 

Very  bright  blue  shades  are  dyed  with  Alkali  Blue;  in  order  to  obtain  the  best 
possible  fastness  to  milling,  this  colour  is  treated  with  per-chloride  of  tin  and  alum.  The 
blue  shades  obtained  with  Victoria  Blue  or  the  combination  of  Patent  Blue  A  with  Acid 
Violet  5BF  are  faster  to  milling,  and  still  more  so  the  shades  produced  by  the  same  com- 
bination upon  an  Alizarine  Direct  Blue  B  ground. 

Green  blue  to  green  shades  are  obtained  with  Patent  Blue  A  and  Mordant  Yellow  O, 
dyed  in  a  sulphuric  acid  bath  and  developed  with  1 — 2%  bichrome.  Faster  shades  are 
produced  by  using  Alizarine  Direct  Green  G  which  can  be  shaded  off  wilh  both  the  above- 
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named  dyestufls.  For  redder  blue  and  dark  blue  shades  Patent  Blue  A  is  combined  with 
Milling  Blue  RR  extra  or  Acid  Violet  5 HF,  and  darkened  with  Acid  Alizarine  Grey  G  or 
Fast  Mordant  Blue  B.  Dyeing  is  cfTected  with  acetic  acid,  and  the  shade  developed  with  2—3  °o 
fluoride  of  chrome. 

Alizarine  Yellow  GGW,  Mordant  Yellow  O,  Milling  Yellow  O,  or  Dianil 
Yellow  3G,  Cresotine  Yellow  G,  Oxydianil  Yellow  O  or  G  are  used  for  yellow 
shades,    for   red   shades   Milling   Scarlet  4R  cone,    by   mixing  which  with  yellow,  orange 


1  •;.  oxalate  of 
6";.    Acid  Alizarine  Black  SET  powde 
.%";«  acetic  acid;   1 "  •  sulphuric  acid 
^,r.'„  bicl.rnnu-. 


=  n{15",>: 

1%  Patent  Blue  A 
0.;6°/o  Mordant  Yellovi 
10%  Glauber's  salt;  4'' 
1,5%  bichromc. 


ulphu 


shades  arc   obtained.    Dyeing   is  commenced   with    10 "o  Glauber's  salt  and  5"o  acetic  acid, 
some  more  acid  added,  and  the  shade  finally  fastened  with  fluoride  of  chrome. 

Olive  shades  are  prodaced  with  Mordant  Yellow  O,  Acid  Alizarine  Grey  G,  Ali- 
zarine Direct  Green  G,  Patent  Blue  A  and  Acid  Alizarine  Red  G;  brown  and  copper 
shades  with  Mordant  Yellow  O,  Acid  Alizarine  Red  G,  Acid  Alizarine  Brown  BB 
and  Dianil  Brown  3  GO;  they  are  produced  by  dyeing  with  10  "o  Glauber's  salt  and  5°o 
acetic  acid,  2"i.  sulphuric  acid  being  added  alter  boiling  for  '/«  hour,  and  then  developed 
with  1— 2",i  biclirome. 


lalat 


..f  ai 


2,5% 

White: 

White: 

Pearl: 

0,35% 

0,85". 

0,0".% 

10% 

Yellow 

0,35  ",o 

0,15  »;„ 


Acid  Alizarine  Black  SET  powder 
acetic  acid;  II *o  sulphuric  acid 
"bichrome. 
Wool. 
Mercerised  Cotton. 

Fast  Acid  Blue  R 

Acid  Alizarine  Grey  G 

Fast  Acid  Violet  R 

Glauber's  salt,  5%  acetic  acid;  I*/o  sulphu 

Olive: 

Acid  Alizarine  Grey  G 

Dianil  Brown  :!G0 

Cresotine  Yellow  G 


Sky  Blue: 

1,5%  Patent  Bine  A 
0,25%  Acid  Violet  5BF 

10%  GLiubcr's  salt.  4% 


10',,,  Glauber's  salt. 


ctic  ;icid  ;    1  *,'o  sulphuric  acid 


1%  bichrome, 

7.  Finch  Green: 

1,6%  Patent  Blue  A 

3%  Dianil  Yellow  :iG 
lO'/o  Glauber's  salt,  3*,tf  acetic  acid;    3* 
1  "to  bichromc. 

8.  Drab  Olive: 

0,'i%  Acid  Alizarine  Grey  G 
0.'2%  Alizarine  Red  1  WS  powder 
0,«5°;o  Mordant  Yellow  O 

10°.  Gl.iubyr's  salt,  5".  iicetic  acid:    2° 
0,5%  bichrome. 


sulphi 


The  dyeing  of  loose  wool   for  multi-coloured  goods.  59 


Violet  shades  are  dyed  with  Milling  Blue  2R  extra  and  Fast  Acid  Violet  R  in 
a  sulphuric  acid  bath,  and  fixed  by  an  aftertreatinent  with  2"'/„  fluoride  of  chrome. 

Goods  with  effect  threads  are  generally  not  fast  to  bleeding,  and  must  therefore  be 
carefully  treated  in  milling,  especially  when  they  contain  white  or  light  accompanying  shades. 
They  should  not  be  lelt  unrinsed  after  milling,  but  washed  and  dried  without  delay.  Goods 
containing  effect  threads  dyed  with  Alkali  Blue  are  sometimes  treated  with  diluted  acid,  in 
order  to  revive  the  blue  shade  after  milling  or  carbonising  and  neutralizing. 


2,  The  Dyeing  of  Shoddy. 

The  employment  of  s!ioddy,  i.  e ,  of  wool  obtained  by  tearing  up  and  recarding  used 
woollen  goods,  and  of  the  waste  from  weaving  spinning  and  manufacturing,  is  increasing 
steadily,  thanks  to  the  great  perfection  of  the  machinery  and  also  to  the  endeavour  to  cheapen 
the  manufacture. 

According  to  its  composition  and  origin,  shoddy  wool  is  used  under  various  designations, 
such  as  shoddy,  mungo,  thybet,  waste  etc.,  and  in  various  ways.  It  is  spun  and  manufactured, 
partly  by  itself,  partly  worked  together  with  unused  wool  as  backing  weft  for  material 
which  otherwise  contains  pure  wool,  and  partly  mixed  and  spun  together  with  new  wool  or 
with  cotton. 

Shoddy  reaches  the  dyer  either  in  the  form  1.  of  rags,  ends,  waste  etc.,  or  2.  of  yarn, 
or  3.  of  manufactured  goods.  Shoddy  yarn  and  piece  dyeing  will  be  discussed  in  later  chapters; 
at  present  we  shall  deal  only  with  the  dyeing  of  shoddy  in  the  loose  state. 

According  to  the  purpose  for  which  the  shoddy  is  intended,  whether  it  is  to  be  used  up 
for  milled  goods  or  for  goods  that  do  not  require  milling,  the  demands  upon  fastness  vary, 
and  therefore  we  have  to  distinguish  between  two  kinds  of  shoddy  dyeing.  Before,  however, 
entering  in  detail  upon  the  methods  of  dyeing,  we  will  discuss  the  treatment  of  shoddj'  before 
dyeing,  i.  e  ,  its  "stripping". 

The  Treatment  of  Shoddy  before  Dyeing. 

Shoddy  —  as  was  already  said  —  consists  of  waste  and  remnants  of  woollen  goods  of 
various  kinds  and  colours,  derived  from  dress  materials,  carpets,  stockings,  shawls,  yarns, 
from  ends  and  waste  pertaining  to  the  manufacture  of  woollen  goods,  etc. 

The  task  for  the  dyer,  in  working  up  this  material  of  ever  varying  composition,  is  to 
produce  beautiful,  bright  and  fast  shades,  evenly  and  of  uniform  depth,  so  as  to  obtain  results, 
which  are  as  similar  as  possible  to  pure  wool.  Although,  in  general,  the  methods  of  dj'eing, 
the  dyestuffs  and  dyeing  appliances  used  closely  resemble  those  employed  for  dyeing  pure 
wool,  still  the  varying  composition  of  the  material  involves  many  difficulties,  for  the  dyer  is 
often  expected  to  produce  not  only  bright  shades  but  also  very  light  effects  upon  a  ground 
which  is  often  multicoloured  and  mostly  dark. 

The  dyeing  of  shoddy  is  materially  facilitated  if  the  rags  or  waste  is  sorted  beforehand 
according  to  quality  into  finer  and  coarser  kinds,  into  light,  medium  and  dark  shades,  and 
finally  into  red,  blue,  green,  black  etc.  colours.  These  can  then  be  used  for  dyeing  according 
to  deptli  and  shade  required. 

The  second  operation  is  the  carbonising  of  the  rags,  its  object  being  to  destroy  the 
cotton  warp  or  weft,  effect  threads,  cotton  sewing  threads,  remnants  of  cotton  linings  etc.  con- 
tained in  them.  If  cotton  is  present  in  any  considerable  quantity,  so  that  the  goods  would 
sustain  a  serious  loss  of  weight  by  carbonising,  this  operation  is  mostly  dispensed  with,  and 
the  rags  are  then  used  up  manufactured  as  half-wool  rags.  The  methods  of  dyeing  to  be 
adopted  in  such  cases  will  be  dealt  with  in  the  volume  on  "halfwool  dyeing". 

The  carbonising  of  shoddy  is  usually  eflected  in  specially  constructed  rotating  carbonising 
drums  by  means  of  gaseous  hydrochloric  acid   or  sulphuric   acid,   as  described  on  page  11. 
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After  carbonising,  and  in  order  to  remove  ihe  burnt  vegetable  matter,  the  goods  are  treated 
on  the  willowing  machine,  after  which  the  acid  is  neutralised,  so  as  not  to  interfere  with  the 
subsequent  dyeing  process. 

Thereupon  the  shoddy  is  stripped,  if  necessary,  i.  e.,  the  original  dyestuffs  on  it  are 
removed  as  far  as  possible.  Stripping  has  the  twofold  object  of  removing,  on  the  one  hand, 
any  loose  dyestuflf  from  the  shoddy,  so  that  no  troubles  or  mishaps  through  want  of  fastness 
to  bleeding  and  milling  may  occur  in  its  subsequent  manipulations,  and,  on  the  other  hand, 
to  deprive  dark  coloured  shoddy  as  much  as  possible  of  its  colour  in  order  to  make  it  more 
suitable  for  lighter  and  bright  shades.  Stripping  is  therefore  mostly  omitted  as  unnecessary 
if  the  shoddy  is  to  be  dyed  again  to  dark  colours. 

For  stripping  purposes  several  products  are  available,  the  most  usual  of  which  are 
sulphuric  acid,  soda,  hydrosulphite  and  bichrome. 

Stripping  by  means  of  sulphuric  acid  is  chiefly  used  for  such  rags  as  contain  a 
considerable  amount  of  mordant  and  wood  d3'estuffs,  and  which  are  to  be  dj'ed  later  with 
acid  dj'estuffs  in  an  acid  bath,  especially  for  blue,  in  which  case  the  yellow  ground  caused 
through  stripping  with  bichrome  would  have  a  disturbing  effect.  The  rags  are  boiled  in  a 
cistern  with  10 "/o  sulphuric  acid,  the  colour  lakes  are  thereby  destroyed,  and  all  natural  colouring 
matters  and  most  of  the  Alizarine  dyestuffs  are  stripped.  After  stripping  the  rags  are  slightly 
rinsed,  or  sometimes  taken  straight  into  the  dyebath,  in  which  latter  case  the  addition  of  acid 
is  avoided. 

Stripping  by  means  of  soda  is  chiefly  used  for  rags  which  are  obtained  from  ladies 
clothes  and  hosiery;  these  are  dyed  in  most  cases  with  simple  acid  dyestuffs  which,  with  a 
few  exceptions,  do  not  withstand  a  severe  treatment  with  soda;  they  must  be  removed 
in  order  to  obtain  fast  shades,  especially  to  milling.  Stripping  with  soda  is  done  as  follows: 
the  goods  are  treated  with  10%  soda  for  about  Va  hour  at  a  temperature  of  104 — 122"  F; 
they  are  then  well  rinsed,  and  are  now  ready  for  dyeing. 

Bichrome  in  the  presence  of  sulphuric  acid  is  most  frequently  used  for  stripping 
and  generally  yields  the  best  results.  The  majority  of  artificial  and  natural  dyestuffs  do  not 
resist  this  strong  oxidizing  reaction  or  are  transformed  by  it  into  faster  shades,  so  that  they 
stand  milling  well,  and  are  not  liable  to  bleed  any  more.  These  stripping  baths  injure  the  quality 
of  the  wool  comparatively  little,  and  the  boiling  with  bichrome  and  sulphuric  acid  has,  at  the 
same  time,  the  effect  of  mordanting  the  wool,  so  that  it  can  at  once  be  dyed  with  mordant 
dyestuffs.  For  this  very  reason  this  method  is  so  largely  employed  and  almost  exclusively 
resorted  to  for  shoddy,  which  is  to  be  dyed  fast  to  milling  with  mordant  dyestuffs. 

Stripping  with  bichrome  is  effected  by  boiling  the  rags,  according  to  the  depth  of  shade 
and  the  original  dyestuffs  on  them,  with  3— 6%  bichrome  and  5 — 12  "/o  sulphuric  acid.  The 
time  of  boiling  varies  according  to  the  nature  and  depth  of  the  dyestuffs  present  on  the  rags, 
and  the  amount  of  chrome  used.  In  weak  chrome  baths  the  goods  are  boiled  for  '/a  -1  hour, 
in  strong  baths  '/i — '/■■!  hour.  Stripping  is  promoted  by  the  addition  of  3—6",,  oxalic  acid. 
The  goods  must  be  well  rinsed  after  stripping,  in  order  to  prevent  the  mordant  dyestuffs  from 
working  on  too  rapidly  through  the  presence  of  too  much  acid. 

Stripping  by  means  of  nitric  acid  was  formerly  more  often  used  than  nowadays:  the 
rags  were  treated  at  the  boil  with  10— 25°/o  nitric  acid,  to  which  sometimes  a  further  addition 
of  muriatic  or  sulphuric  acid  was  made.  This  treatment,  though  destructive  to  the  dyestuffs, 
often  turns  them  into  yellow  coloured  products,  so  that  the  stripped  material  is  then  suitable 
only  for  brown,  olive,  green  etc.  shades.  Moreover,  the  wool  fibre  itself  is  also  affected  and 
altered  by  this  process  and  consequently  the  inethod  is  now  seldom  resorted  to. 

Stripping  by  means  of  hydrosulphite  has  recently  met  with  much  favour,  since 
our  stable  preparations  Hydrosulphite  NF,  NF  cone,  AZ  and  cone,  powder  have  become 
readily  available. 

Hydrosulphite  NF  is  worked  in  the  following  manner:  The  goods  are  first  treated,  in 
a  wooden  cistern,  in  a  lukewarm  bath  containing  5  °'o  Hydrosulphite  NF  or  2V2  °/o  Hydro- 
sulphite NF  cone,  and  l'/2°/o  formic  acid.  The  temperature  is  then  slowly  raised  to  the  boil, 
and  the  goods  worked  for  '/a — ^/i  hour.    Instead  of  formic  acid  double  the  amount  of  bisulphite 
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72 •  T\v.  or  acetic  acid  mny  be  used  to  equal  advantage.  I(  the  rags  are  very  dark  or  the 
colours  not  easily  destroyed,  some  more  Hydrosulphiie  NF  and  correspondingly  more  formic 
acid,  bisulphite  or  acetic  acid  must  be  used. 

In  stripping  with  Hydrosulphite  AZ,  3"o  of  the  latter  are  made  into  a  paste  with  water 
and  then  added  to  the  bath;  then  r/«%  formic  acid  or  3°o  acetic  acid  or  bisulphite  or  else 
'J'o  sulphuric  acid  arc  added,  and  finally  the  goods  worked  in  the  same  manner  as  described 
above.  Of  Hydrosulphite  cone,  powder,  2  — 3"o  are  dissolved  in  water,  and  the  same  quan- 
tities of  acid  added. 

The  process  of  stripping  with  Hydrosulphite  is  very  serviceable,  since  the  majority  of 
acid  wool  dyestuffs  are  entirely  destroyed  by  hydrosulphite,  so  that  it  is  possible  to  obtain 
very  light  results  even  from  dark  rags.  Moreover  the  material  remains  practically  unimpaired 
and  the  greatest  possible  preservation  of  the  wool  is  effected. 

The  dyer  will  have  to  choose  from  the  above-named  stripping  processes  the  one  which 
seems  to  him  the  most  suitable  according  to  the  material  to  be  treated,  its  colour  and  the 
shade  required,  and  it  will  be  advisable  for  him  to  assure  himself  first  by  a  trial,  which 
method  will  afford  the  best  result  and  which  proportions  of  concentration  are  to  be  adopted. 
For,  considering  that  all  stripping  processes  impair  the  wool  fibre  in  a  certain  degree,  it  is 
not  possible  to  follow  one  method  by  another,  as  the  wool  fibre  would  thereby  be  too 
much  affected. 


The  Dyeing  of  Shoddy  for  Milled  Goods. 

The  stripping  of  shoddy  is  followed  by  dyeing.  When  it  is  intended  to  produce  dark 
shades,  stripping  can  be  dispensed  with,  unless  it  is  carried  out  in  order  to  destroy  some 
loose  colours  which  would  make  themselves  unpleasantly  noticeable  by  bleeding  in  the  later 
processes  of  manufacture,  particularly  in  milling.  These  faults  are  frcqucntlj-  attributed 
to  the  dyestuffs  used  in  dj'cing,  whereas  thej'  are,  in  reality,  due  to  the  original  dyestuffs  on 
the  goods.  For  that  reason  and  for  safety's  sake  it  is  advisable  always  to  strip  shoddy  which 
is  intended  for  milling. 

It  goes  without  saying  that  the  shoddy  must  be  free  from  fatly  or  soapy  matter.  If 
that  is  not  the  case,  or  cleansing  has  been  omitted  before  carbonising  or  stripping,  the 
material  must  be  treated  before  dyeing  in  a  tepid  bath  with  ammonia  or  soda,  and  then 
well  washed. 

The  shades  which  must  be  considered  for  shoddy  intended  for  milled  goods  are  the 
same  as  are  chiefly  current  in  fast  wool  dyeing,  viz.,  in  the  first  place  black,  then  blue,  brown 
and  drab;  also,  according  to  fashion,  to  a  varyuig  degree  olive  and  green,  and  lastly  copper 
and  currant  red.  Consequently  the  dyestuffs  to  be  considered  are  for  the  most  part  the  same 
or  similar  as  for  wool. 

One  of  the  principal  requirements  for  dyeing  shoddy  is  the  thorough  dyeing  through  of 
the  rags  etc.,  as,  otherwise,  the  material  would,  in  the  further  processes  of  manufacture  after 
tearing  and  carding,  appear  grey  and  mottled. 

For  that  reason  the  Chrome  Developing  Dj'estuffs  are  especially  suitable  for  the 
production  of  fast  milling  shades  upon  shoddy;  as  further  advantages  are  to  be  mentioned: 
the  one  bath  method  dyeing  whereby  the  material  is  least  impaired;  their  good  fixation  and 
their  cheapness.  In  addition  it  must  be  borne  in  mind  that  almost  all  the  chrome  developing 
dyestuffs  fi.\  themselves  upon  the  chrome  deposited  on  the  fibre  in  stripping  with  bichrome 
and   acid,   so   that  only  small   quantities  of  bichrome  are  required  lor  the  final  development. 
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Next  to  the  chrome  developing  dyestuffs  the  faster  of  the  acid  dyestuffs  are  also  much 
employed,  especially  those  that  are  rendered  remarkably  fast  to  milling  by  an  aftertreat- 
ment  with  chromium  salts,  as  e.  g.  Patent  Blue  A.  The  Alizarine  dyestuffs  are  more  seldom 
used  in  dyeing  shoddy  fast  to  milling,  for  considering  the  low  of  value  the  material  they  are 
far  too  expensive  and  their  fixation  is  not  an  easy  one.  On  account  of  its  cheapness  the 
combination  of  Alizarine  Red  with  logwood  and  fustic  is  sometimes  still  resorted  to,  but  only 
for  brown  shades. 


Black. 

Black  sliades  are  very  largely  dyed  upon  shoddy.  While  they  were  formerly  mostly 
obtained  with  logwood,  after  stripping  with  bichrome  and  acid,  —  which  is  however  particu- 

1.  Black: 

7°;o  Acid  Alizarine  Black  SNT 

10°/o  Glaubers's  salt,  S'/o  acetic  acid;  2'';«  sulpliurl 
3»;o  bichrome. 

2.  Blaclc  (Cotton): 

IS",'.  Thiogene  Black  BSR  liquid  (old  bath); 
5°/o  sodium  sulphide  cryst.,  2''/oSoda  calc. ;  10"/. 

3.  Green  (Effect): 

2,5 "/o  Patent  Blue  A 
1  "/o  Mordant  Yellow  O 
lO"',  Glauber's  salt,  4°;„  sulphuric  ac 
2";„  bichrome. 

larly  fugitive  to  light  upon  this  mordant  and  on  previously  carbonised  material  —  artificial 
dyestuffs  have  nowadays  almost  entirely  superseded  logwood  for  black  shades. 

Of  these  must  be  mentioned,  in  the  first  place,  the  Acid  Alizarine  Black  brands 
which,  as  regards  fastness  to  milling,  are  almost  equal  to  logwood  black,  and  satisfy  all 
demands  in  that  respect;  they  are  however  far  superior  to  logwood  blacks  as  regards 
their  fastness  to  light.  Of  these  dyestuffs  the  brands  SE  and  SET  are  less  frequently  used, 
because  they  are  somewhat  sensitive  to  metal  salts  that  may  be  present  in  the  shoddy.  When 
there  is  no  fear  of  this  they  are  dyed  in  an  acetic  acid  bath  with  the  addition  of  1  %  oxalate 
of  ammonia,  sulphuric  acid  being  then  added  for  their  complete  exhaustion,  and  bichrome  for 
■development. 

Acid  Alizarine  Black  R  and  the  similar  brands  SB  and  33  extra,  also  SN  and  SNT 
are  more  frequently  used;  the  first  named  brands  yield  good  black  shades  even  on  verj'  dark 
material,  owing  to  the  purity  of  their  shade.  They  are  dyed  with  the  addition  of  10%  Glauber's 
salt  and  8%  acetic  acid  or  2%  sulphuric  acid,  some  more  acid  being  added  in  order  to 
exhaust  the  baths;  they  are  developed  as  usual. 

The  fact  that  Acid  Alizarine  Black  can  be  dyed  upon  previously  mordanted  material, 
makes  it  possible  to  fix  the  colour  perfectly  with  'ji—l  °'o  bichrome  on  shoddy  which  has  been 
stripped  with  bichrome  and  sulphuric  acid. 

Our  Chrome  Black  which  fixes  itself  equally  and  uniformly  is  in  the  very  highest 
degree  suitable  for  dyeing  shoddy,  even  on  the  most  diverse  material.  It  dyes  the  rags  through 
very  well,  and  has  great  covering  capacity.  Contrary  to  most  other  artificial  blacks  Chrome 
Black  B,  2G  and  T  also  possess  the  valuable  property  of  not  being  affected  by  the  tannic 
acids'  and  metal  salts  contained  in  shoddies. 

Chrome  Black  B  yields  a  very  pure  bloomy  black;  with  it  a  neutral  black  is  obtained 
even  upon  a  brownish  ground,  whereas  other  dyestuffs  mostly  require  the  addition  of 
embellishing  dyestuffs,  in  order  to  obtain  an  acceptable  black.  Chrome  Black  2G,  yielding  a 
greener  shade,  is  especially  suitable  for  a  red  ground,  whereas  Chrome  Black  T  is  more  adap- 
ted for  jet  black  shades,  p.irticularly  upon  lighter  material. 


gj  The  dyeing  of  shoddy. 


1.  Black: 
S*.  Cbrome  Black  T 

.1*/»  sulphuiH'  acid 

.;"«  bichrumc,  2,5*;.  copper  vitriol. 

2.  BUck  (Couon): 
15*;«  Thiogene  Black  BSR  liquid 

5*/,  sodium  sulphidi-,  2'.  soda:   10*. 
S.  Red  (Effect!: 

2,75*,.  Acid  AUiarine  Red  G 

0,4*.  Acid  Alizarine  Brown  BB  4.  Green  (Effect,  O.itoni: 

lO'i.  Gl.iubcrs  salt.  4°.  sulphuric  .icIJ  12'.'.  Thiogene  Oreen  GL  extra 

"^  ,.  ,  2^*l*  sodium  sulphide,   5*'«  soda;   60*; 

The  fastness  of  Chrome  Black  to  milling  suffices  for  the  most  exacting  demands,  as  even 
the  severest  milling  does  not  alter  the  shade,  nor  causes  bleeding  into  white  wool  or  cotton. 
Its  fastness  to  rubbing  and  light  surpasses  by  far  that  of  logwood,  and  the  cost  of  production 
is  scarcely  higher  than  ihat  of  logwood  black. 

The  method  of  dyeing  is  very  simple:  The  goods  are  dyed  in  a  weak  sulphuric  acid 
bath  at  the  boil  for  '/<— 1  hour,  after  which  the  shade  is  developed  by  adding  l',5— 2°„  bichrome 
and  I'/s— 3%  copper  sulphate,  and  boiling  is  continued  for  another  '•  hour.  The  bath  can 
be  used  again  for  further  lots.  It  is  unnecessary  to  neutralise  carbonised  materials  before 
dyeing;  the  amount  of  acid  is  either  reduced  or  omitted  in  that  case,  as  too  much  acid  im- 
pedes the  development  of  the  Chrome  Black. 

Blue. 

For  the  diflerent  blue  shades  we  can  recommend  Patent  Blue  A,  MillingBlue2R 
extra  and  Acid  Violet  5  BF,  either  alone  or  in  combination  with  one  another.  The  method 
of  dyeing  with  these  dyestuffs  is  as  follows : 

The  goods  are  dyed  in  a  sulphuric  acid  bath;  for  shoddy  stripped  wiili  acid  no  further 
acid  is  required.  The  rags  are  entered  at  104—122°  F  and  the  temperature  raised  to  the  boil; 
if  after  boiling  for  ';«  hour  the  liquid  is  not  exhausted,  some  more  acid  and  10"o  chrome 
alum  are  added  and  boiling  continued  for  '/;  hour.  The  latter  ingredient  may  also  be  added 
to  the  bath  at  the  beginning. 

In  dyeing  shoddy  stripped  with  bichrome  and  sulphuric  acid,  no  addition  of  chrome 
alum  need  be  made.  Chrome  alum  materially  increases  the  fastness  to  milling,  especially  in 
regard  to  bleeding,  and  assists  likewise  in  fixing  any  remnants  of  the  original  dyestuff  that 
may  still  be  left  in  the  rags.  Very  little  or  no  acid  is  required  for  rags  which  have  been 
stripped  with  acid;  a  better  fixation  and  penetration  is  thereby  effected. 

The  blue  shades  obtained  \\ith  the  above-named  dyestuffs  are  very  bright  and  there- 
fore of  especial  value  for  dyeing  shoddy;  they  withstand  milling  and  washing  exceedingly 
well,  and  can  be  used  in  the  manufacturing  process  next  to  white  or  light  accompanying  colours. 

Less  bright  blue  shades  are  best  dyed  on  a  ground  of  Fast  Mordant  Blue  R  and  B. 
As  these  brands  can  be  dyed  and  yield  fast  lakes  on  a  chrome  mordant,  they  are  particu- 
larly suitable  for  dyeing  shoddy  stripped  with  bichrome  and  sulphuric  acid.  Owing  to  the 
readiness  of  Fast  Mordant  Blue  to  form  lakes,  care  must  be  taken  that  the  rags  and,  for 
that  matter,  the  bath  are  not  too  acid  at  first.  The  goods  must  therefore  be  well  rinsed 
after  being  stripped,  or  the  dyebath  is  prepared  with  a  little  ammonia  at  the  beginning,  the 
rags   treated   in    ilii'^    for   some   time  and  then  the  dyestuff  solution  and  sulphuric  acid  added. 
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Dark  blue  shades  are  obtained,  especially  upon  lighter  ground,  by  a  combination  (according 
to  the  shade  of  the  raw  material)  of  Patent  Blue  A,  Acid  Violet  5BF  or  Milling 
Blue  2R  extra  with  Chrome  Black  B,  in  which  case  the  shade  is  developed  with 
1 — 2"/o  bichronie. 


1  »;■„  oxalate  of  ammonia 
lO'V,  Acid  Alizarine  Black  SET  paste 

b'*ln  acetic  acid;  ^"/o  sulphuric  arid 


2.  Black  (Cotton): 

iri";,  Thiogene  Black  B2R  liquid  (old  bath) 
r,";„  sodium  sulphide,  3°;.  soda,   10"/.,  . 


3.   Blue  Grey: 


l,b'*lo  Acid  Alizarine  Grey  G 
0,23  ";„  Fast  Acid  Violet  R 
0,5 »;«  Patent  Blue  A 

ICj,,  fllaubei's  salt,  :i"  „  sulphur! 


;„  bichr. 


0,75  "/o  Acid  Alizarine  Grey  G 
0,1 '/o  Acid  Alizarine  Red  G 
lO'/o  Glauber's  salt,  5 "/o  acetic  acid,  2,5"  u  sulpbu 
Ofi'la  bichrome. 

.  Green  (Effect,  Cotton): 
lO'/o  Thiogene  Green  GL  extra  (new  bath) 
•>0°!«  sodium  sulphide,  5%  soda,  50°;,,  common  • 


Green  and  Olive. 

Green  shades  upon  shoddy  are  most  conveniently  obtained  by  a  combination  of  Patent 
Blue  A  with  Mordant  Yellow  O.  For  that  purpose  the  shoddy  is  boiled  with  the  above- 
named  dyestuffs  in  an  acid  bath,  and  the  shade  developed  bj'  adding  2 — 3";q  bichrome  and 
boiling  for  '/j — 1  hour. 

Darker  green  and  olive  shades  are  produced  with  Acid  Alizarine  Black  R  and 
SN,  Chromotrope  FB,  F4B,  Fast  Mordant  Blue  R  and  B,  Ceruleine  BWR, 
Patent  Blue  A,  Mordant  Yellow  O  and  Acid  Alizarine  Brown  BB.  The  goods 
pre  dyed  in  an  acid  bath,  and  in  using  Ceruleine  only  little  acid  is  added  at  first,  in  order 
to  ensure  a  slow  and  even  dyeing.  The  shade  is  then  fixed  by  the  addition  of  2 — S'lo  biclirome 
and  boiling  for  ^ji  hours. 

The  green  and  olive  shades  produced  by  the  above  combinations  are  very  bright  and 
fast  to  light  and  milling. 


0,27  "/o  Chromotrope  F4B 
0,7''/o  Acid  Alizarine  Brown 
0,1  "/o  Patent  Blue  A 
2'U  Mordant  Yellow  O 

10°/o  Glauber's  salt,  4";„  sulphu 
2",o  bichrome. 


5  lie 


The  dyeing  6f   loose   material. 


rk  Olivr: 

1'/.  Acid  Alizarine  Brown  B 
1.75'(.  Mordant  Yellow  O 
11.7)°;.  Acid  Alizarine  Black  R 
0,5*.  Ceruleine  BWR  powder 
10%  Glauber  »  s..ll.  4';.  Milphmir 


.S*.'.  bichrc 


1° 

.  Acid  Alizarine  Brown  B 

1° 

.  Mordant  Yellow  O 

0,75* 

,  Acid  Alizarine  Black  R 

10" 

.  Gl.iiiber's  Mh,   4"/o  Milplmric 

2.5* 

0  bithromc. 

4.   Rid  (EfTect) 

i-i-n  (t«tvt): 

0,5*/.  Mordant  Yellow  O 
0,4°;.  Acid  Alizarine  Grey  G 
0,45*;.  Patent  Bine  A 

10'/.  ni.iubiis  salt,  5";.  arctic  acid; 


0,."i°.  birhr. 


4".  Acid  Alizarine  Red  G 
0,15  v.  Fast  Acid  Violet  R 

HI";.  <;iaul.er\  sail,   4  "/o  sul|lhlir 


B  rown. 

For  dyeing  fast  brown  shades  upon  shoddy  intended  for  milling  the  Acid  Alizarine 
Brown  brands  are  the  most  important  products.  These  dye  slowly  and  evenlj'  upon  shoddy  — 
stripped  either  with  bichronie  and  acid  or  with  sulphuric  acid  alone  —  and  yield,  when 
developed  with  chrome,  brown  shades  which  are  very  fast  to  milling  and  light,  and  which 
are  superior  to  those  dyed  with  Alizarine  Brown,  (sometimes  used  for  the  same  purpose)  as 
regards  better  fixation,  greater  fastness  to  rubbing  and  lower  price.  Acid  Alizarine  lirown 
moreover,  dyes  thick  rags  and  even  seams  well  through,  so  that  the  shades  obtained  there- 
with are  much  more  solid  and  brighter  after  tearing  than  those  obtained  with  Alizarine  Brown 
which  does  not  penetrate  the  material  well. 


.Ilivc-  lli,,wn: 
2,5*/.  Acid  Alizarine  Brown  B 
1,257.  Mordant  Yellow  O 
0,1'.°;.  Acid  Alizarine  Black  R 

10°/.  (.laiibir's  salt,  :f;.  sulphuric 


2,5°;.  bi.hroino. 
Drab: 
1,25°;.  Acid  Alizarine  Grey  G 
0,7°/.  Acid  Alizarine  Red  G 
U,35°;.  Mordant  Yellow  O 


10° 


,iub<'i 


all. 


"id  :  2°/o«ulph>iri 


5,75°;.  Chrome  Black  B 

5°;.  acctii-  acid;  2*;.  sulphuric  .iciil 
2°;.  bicbrnme,  2,5";.  copper  vitriol. 


4.  Orccn  (KITcitl: 

2°;,  Acid  Alizarine  Grey  G 
0,9°;.  Patent  Blue  A 
1U°;.  Glauber's  salt,  5°  ,  acetic  aci. 
1,5°.  bichronie. 

5.  Red  (Effect): 

2,5°/.  Acid  Alizarine  Red  B 
1°;.  Add  Alizarine  Red  G 
lU'/.  Glauber's  sail,  4°.  sulphurii 
2,5°;.  bichrome. 


8°/«  bichrome. 


The  dyeing  of  shoddy  for  milled  goods. 


67 


Acid  Alizarine  Brown  shades  are  dyed  in  a  sulphuric  acid  bath,  however,  the  baths 
must  not  be  made  too  acid;  they  are  developed  by  the  addition  of  bichrome.  The  quantity 
of  the  latter  must  also  be  kept  low,  especially  when  dyeing  material  which  has  been  stripped 
with  bichrome  and  sulphuric  acid,  as  otherwise  the  dyeing  power  of  the  Alizarine  Brown  dye- 
stuffs  is  not  brought  out  properly. 

Acid  Alizarine  Browns  are  shaded  oft"  with  Mordant  Yellow  O  towards  the  yellow  side, 
with  Acid  Alizarine  Red  G  and  B  towards  the  red  side,  with  Ceruleine  BWR,  Acid  Alizarine 
Violet  N,  Acid  Alizarine  Black  R  and  Patent  Blue  A  towards  the  green  and  dark  sides. 

The  brown  shades  produced  with  Acid  Alizarine  Brown  satisfy,  as  regards  fastness,  all 
demands  made  upon  shoddy  which  is  to  be  manufactured  into  milling  goods. 


2.  Light  Olix  e: 

l.S'Vo  Acid  Alizarine  Brown  BB 

2°/,  Mordant  YeUow  O 
U,b°l„  Ceruleine  BWR  powder 

10>  Glauber's  salt,  S'/o  sulpluiric  ac 
2,5";o  bichrome. 

3.  Olive: 

2,5''/o  Acid  Alizarine  Brown  BB 

2" .,  Mordant  Yellow  O 
l,.5";o  Ceruleine  BWR  powder 
lO'Vo  Glauber's  salt,  4»/o  sulphuric  .ic 
a'l'g  bichiome. 


1%  oxalate  of  auimonia 

20°/o  Acid  Alizarine  Black  SET  paste 

S"/)*  acetic  acid;  2^1a  sulphuric  acid 


4.  Red  (Effect): 

2'';o  Milling  Scarlet  4R  cone. 
I"„  Milling  Yellow  O 

l'l",o  Glaubers's  salt,  5^,o  acetic  acid;  2"/o 
2";t,  fluoride  of  chrome. 

5.  Green  (Effect): 

1  "/o  Acid  Alizarine  Grey  G 
u,4'/„  Patent  Blue  A 
0,1%  Mordant  Yellow  O 

lU»,o  Glauber's  salt,  5  "/„  acetii:  acid; 
2,5  "/o  sulphuric  acid 


2°/.  bichr. 


Red,  Claret  and  Copper. 

Fast  red,  claret  and  copper  shades  upon  shoddy  are  less  frequently  in  demand  than 
the  colours  hitherto  discussed. 

For  red  shades  the  Acid  Alizarine  Red  brands  are  suitable.  They  are  dyed  in  a 
sulphuric  acid  bath,  and  developed  in  the  usual  manner  with  2— 3"/o  bichrome.  For  shading 
off  iVIordant  Yellow  O,  Acid  Alizarine  Grenade  R,  Acid  Alizarine  Violet  N  and  the  Fast  Acid 
Violet  brands  are  used. 

Claret  and  copper  shades  are  obtained  with  the  same  dyestuffs,  and  shaded  off  with 
Milling  Blue  2R  extra.  Acid  Alizarine  Brown  etc. 

The  shades  so  obtained  are  in  every  respect  satisfactory  as  regards  fastness  to  light 
and  milling,  at  the  same  time  the  process  of  dyeing  is  safer  and  cheaper  than  that  of  using 
Alizarine  Red,  Alizarine  Orange  and  Alizarine  Brown. 

Very  pure  red  shades  of  extreme  fastness  to  milling  and  hght  can  be  obtained  upon 
shoddy  by  means  of  Dianil  Fast  Red  PH,  but  care  must  be  taken  in  this  case  that  the 
material  is  not  at  all,  or  only  slightly  acid.  It  is  therefore  usual  first  to  neutralize  carbonised 
or  acid  stripped  shoddy;  to  prepare  the  dyebath  with  20%  Glauber's  salt  and  5°/o  acetate  of 
ammonia,  and  not  to  heat  it  too  quickly  to  the  boil.  In  order  to  exhaust  the  colour  2 — 4% 
acetic  acid  are  added  and  the  shade  fixed  after  boiling  for  '/a— 1  hour  with  2"/'o  bichrome  or 
4",„  fluoride  of  chrome.  For  bright  blue -red  to  pink  shades,  Rusazeine  O  or  Fast  Acid 
Violet  R  may  be  used  as  topping  colours. 


The  dyeing  of  loose  material. 


Grey  and  Drab. 

Grey  and  drab  shades  are  best  combined  with  Acid  Alizarine  Grey  G,  Mordant 
Yellow  O  and  Acid  Alizarine  Red  G.  The  material  must  not  be  too  strongly  acid,  and 
light  shades  are  dyed  with  the  addition  of  3"o  acetic  acid,  and  a  further  addition  of  2''o 
sulphuric  acid,  whereas  darker  shades  can  be  dyed  direct  with  sulphuric  acid;  according  to 
depth  required,  the  shades  are  developed  with  '/i  — 2"o  bichrome. 

In  order  to  obtain  even  results,  it  is  essential,  as  already  remarked,  especially  with 
light  shades,  that  the  dyestufl's  be  not  too  quickly  absorbed  by  the  material,  in  consequence 
of  its  too  strongly  acid  reaction  or  that  of  the  dj'e  liquid. 


(1,4  "/o  Acid  Alizarine  Brown  BB 
0.35°..  Chromotrope  F4B 
U,U8°;o  Patent  Blue  A 

l,r>°;.  Mordant  Yellow  O 

1U°;.  Gl.iubcrs  salt,  3'Vo  sulphuric  ac 
■>.'j',  l.iclirom.-. 


The  grey  and  drab  shades  obtained  with  the  above-named  dyestuffs  are  verj'  fast  to 
bleeding  and  sufficiently  so  to  heavy  milling.  Also  in  respect  of  light  and  wearing  the  fastness 
of  these  combinations  is  satisfactory. 


Green 

Drab: 

1.2r,'l. 

Acid  Alizarine  Grey  G 

OA"l. 

Acid  Alizarine  Red  G 

0,15°; 

Mordant  Yellow  O 

lO"'. 

Gl.iubcr'ss.olt,  57o  acetic  a.  id  ;  •.'"/. 

l.-Wa 

bichrome. 

Ijlue  C 

irey: 

r/ 

Acid  Alizarine  Grey  G 

0,05  •,, 

Acid  Alizarine  Red  G 

d.v'b' 

Mordant  Yellow  0 

lO'l 

Glauber's  sale,  3%  acolii.iciil;  3"/„ 

I'l 

bichrome. 

1.1.'. ",»  Acid  Alizarine  Grey  G 
O.i'."",.  Acid  Alizarine  Red  G 
11,1  "u  Mordant  Yellow  O 
lO*;.  Glaub.-i's  S..I1,  ;>■■,„  .icctic  . 


l,5"/o  bichrome. 
Blue  Green  (Effect,  Cottun) : 
9%  Ttilosene  Green  BL  extra  (n 
15'"«  sodium  sulphide  cryst..  5"/oSodacal 
YclIiMV  Gr.-.-n   (l-:fl.-.  t.  Ctton) : 


«  balh) 

;  40%  common  salt. 


10°;,,  Thiogene  Green  GL  extra 


Thiogcne  Yellow  GG 

sodium  sulphide  cryst..  57o 


}    (new  bath) 
iodacalc.  ;40  7„coii 


■cllow  (Effect,  Oitton): 
5°.,  Thiogene  Yellow  GG  (« 
5°/i>  sodium  sulphide  crjit.,  S';« 


tw  bath) 
soda  calc 
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The  Dyeing  of  shoddy  intended  for  goods  which  are  not  to  be  milled. 

Shoddy  is  frequently  used  for  articles,  such  as  cheap  hosiery,  carpets  or  curtains,  upon 
which  smaller  demands  are  made  as  regards  fastness.  Especially  the  fastness  to  milling  of 
these  goods  need  only  be  very  slight.  Also  the  other  fastness  properties  —  fastness  to  light, 
alkali,  washing  —  have  to  be  subordinated  to  brightness  of  shade  and  cheapness.  For  that 
reason,  all  shoddy  intended  for  these  purposes,  is  dyed  in  the  simplest  and  cheapest  manner 
possible. 

The  preparation  of  the  shoddy  material  is  the  same  as  previouslj'  described  for  shoddy 
intended  to  stand  milling.  For  dj-eing,  the  ordinary  acid  colours  and  in  many  cases  also  the 
basic  dyestuffs  are  used. 

Of  acid  dyestuffs  the  most  used  are,  according  to  the  shades  desired:  Fast  Yellow  O, 
Naphthol  Yellow  S,  the  various  Orange  brands,  Scarlet,  Victoria  Rubine,  Naphthol 
Red,  Fast  Red,  Acid  Green,  Pate ntBlueV,  Naphthaline  Green,  Indigo  Substitute, 
Naphthaline  Blue,  Fast  Blue,  Soluble  Blue,  Acid  Violet,  Amidonaphthol  Black  etc. 

It  is  superfluous  to  enter  into  details  with  regard  to  the  application  of  these  dj'estuffs 
for  different  shades.  The  dyeing  is  carried  out  in  the  usual  manner,  with  due  consideration  of 
the  ground  colour  of  the  material.  The  goods  are  dyed  in  an  acid  bath.  Material  which  has  been 
previously  stripped  by  means  of  bichrome  and  acids  or  with  sulphuric  acid  or,  as  is  best  for 
light  shades,  with  Hydrosulphite  AZ,  can  be  dyed  direct  without  neutralisation,  if  dyestuifs 
are  employed  which  equalize  readily.  However,  when  using  dyestuffs  which  equalise  with 
difficultj',  such  as  Fast  Red  and  soluble  Blues,  it  is  advisable  to  neutralise  the  material  before 
dyeing  in  case  it  contains  acid,  also  to  add  the  acid  very  gradually,  commencing  at  a  low 
temperature,  and  making  further  additions  later  in  order  to  exhaust  the  dyebath.  Dyestuffs 
equalising  with  still  greater  difficulty,  e.  g.,  Fast  Blue,  are  likewise  dyed  on  neutralised  material 
with  the  addition  of  Glauber's  salt  and  acetic  acid,  and  sulphuric  acid  is  added  only  for 
exhausting  the  bath. 

Basic  dyestuffs  which  are  employed  on  account  of  their  bright  shades  when  no  special 
demands  as_  to  fastness,  particularly  fastness  to  light  are  made  upon  the  goods  are  also  much 
used:  Magenta,  New  Magenta,  Cerise,  Maroon,  Brilliant  Green,  Malachite 
Green,  Vesuvine,  Methyl  Violet,  Victoria  Blue  and  Rosazeine.  In  using  basic  dye- 
stuffs  the  shoddy  must  first  be  neutralised,  as  otherwise  these  colours  are  not  easily  taken  up 
by  the  material.  The  dyebath  is  prepared  with  2 — 5%  acetic  acid  and  the  requisite  quantities 
of  the  well  dissolved  dyestuffs;  the  goods  are  entered  at  a  medium  temperature,  the  latter 
gradually  raised  to  the  boil  and  the  dyeing  operation  finished  by  boiling  for  '  «— 1  hour.  The 
two  last-named  dyestuffs,  Victoria  Blue  and  Rosazeine,  may  also  be  used  in  combination 
with  Acid  dyestuffs  in  a  sulphuric  acid  bath. 

In  conclusion,  we  may  briefly  allude  to  the  dyeing  of  the  waste  products  which 
originate  from  the  finishing  operations  and  are  still  sometimes  used.  The  coarser  waste 
from  sheering  is  milled  on  to  the  back  of  cheap  cloths,  the  finer  dust-like  waste  is  used  in 
the  manufacture  of  wall  papers  for  melange  effects.  Consequently  the  demands  as  to  fastness 
vary,  for  in  the  former  case  colours  fast  to  milling,  which  are  produced  with  mordant  and 
chrome  developing  dyestuffs,  are  required;  whereas  in  the  latter  case  principally  black  and, 
very  bright  shades  are  wanted,  for  the  production  of  which  acid  dyestuffs  are  usually  employed. 
On  the  methods  of  dyeing  these  two  kinds  of  waste  we  need  not  enlarge  any  further; 
they  are  carried  out  in  the  same  manner  as  for  loose  wool  and  shoddy,  so  that  it  is  only 
necessary  to  refer  to  the  preceding  descriptions. 


;{.  The  Dyeing  of  loose  Cotton. 

The  wool  dyer  is  often  called  upon  to  dye  loose  cotton  which  is  intended  to  be  mixed 
with  woiil  or  shoddy  in  order  to  produce  cheaper  goods.  Cheap  cloths  for  gentlemen's  or 
ladies'  wear  very  often  contain  nowadays  more  or  less  cotton  on  the  front  or  back,  and  thicker 
materials,  such  as  overcoatings,  mantle  cloths  etc.,  are  frequently  made  with  cotton  backs. 

For  such  purposes  the  cotton  is  dyed  by  itself,  and  afterwards  mixed  and  spun  together 
with  the  dyed  wool.  The  demands  made  upon  the  cotton  in  these  cases,  are:  to  match  the 
shade  of  the  wool  as  exactly  as  possible;  also  satisfactory  fastness  to  light  and  wearing 
alkali  and  perspiration,  and  milling. 

These  demands  are  satisfied  by  a  few  direct  dycstufts  which  arc  fast  to  milling  and 
light,  and  principally  by  the  Thiogene  dyestuffs;  since  the  introduction  of  the  latter  which 
arc  in  every  respect  fast,  cotton  is  undoubtedly  used  to  a  much  greater  extent  than  formerly 
in  the  manufacture  of  Buckskins  and  Melanges. 

Although  the  dyeing  of  cotton  has  been  the  subject  of  minute  discussion  in  a  former 
volume  dedicated  to  that  particular  branch  of  d3'eing,  a  brief  description  of  the  dyeing  of 
loose  cotton  with  sulphur  dyestuffs,  as  far  as  is  necessary  for  understanding  their  application, 
may  be  given.     We  proceed  to  review  the  principal  colours. 

The  generally  adopted  method  of  dyeing  with  Thiogene  dyestuffs  —  which  of  course 
belong  to  the  series  of  Sulphur  Colours  —  is  to  employ  them  with  the  addition  of  sodium 
sulphide,  soda  and  Glauber's  salt  or  common  salt.  Soda  lye  is  less  frequently  used  as  a 
substitute  for  soda;  glucose  is  added  to  the  baths,  in  dyeing  with  Thiogene  Blue,  and  serves 
for  producing  greater  evenness  of  shade;  Turkey  red  oil  assists  in  wetting  the  material 
thoroughly,  and  improves  the  equalisation.  The  sodium  sulpliide  serves  as  a  solvent  of  the 
dyestuffs;  since  an  excess  of  it  is  usually  not  harmful,  too  small  an  addition  should  be  avoided, 
so  as  to  ensure  a  thorough  solution  of  the  dyestulV.  The  addition  of  soda  aids,  as  a  rule, 
the  dissolving  action  of  the  sodium  sulphide.  The  addition  of  common  or  Glauber's  salt  to 
the  dyebath  serves  the  same  purpose  as  in  dyeing  cotton  and  half  wool  with  direct  dyeing 
dyestuffs,  i.  e.,  it  drives  the  dyestuft  upon  the  fibre.  Therefore,  the  same  observations  hold 
good:  in  employing  them,  the  amount  of  common  or  Glauber's  salt  to  be  taken  should  be 
larger  in  proportion  to  the  greater  depth  of  shade  required  and  the  quantity  of  dye  liquid 
used,  i.  e.,  the  more  of  the  latter  there  is  in  proportion  to  the  material  to  be  dyed.  Con- 
sequently, for  lighter  and  fancy  shades  the  amount  of  salt  should  be  proportionately  less  than 
for  dark  shades,  and  in  dyeing  on  mechanical  apparatus  smaller  amounts  are  used  than  in 
dyeing  in  an  open  cistern. 

For  dyeing  with  Thiogene  dyestuffs  it  is  best  to  use  wooden  or  iron  or  lead  lined 
vessels  and  apparatus.  Copper  or  brass  apparatus,  cisterns  and  pipes  are  unsuitable,  owing 
to  the  strong  reaction  of  sodium  sulphide  upon  these  metals. 

The  dyestuff'  solution  is  prepared  by  mixing  the  weighed  dyestuff'  in  a  wooden  tub 
with  some  hot  water,  then  adding  the  requisite  quantity  of  sodium  sulphide,  and  boiling  the 
whole  whilst  stirring  it  continuously  and  adding  more  water.  The  solution  is  then  poured 
into  the  dyebath,  to  which  soda  and  salt  are  then  added. 

In  dyeing  in  an  open  cistern,  the  dry  material  is  entered  into  the  bath  at  the  boil  and 
the  cotton  well  worked  through  during  the  first  '/<  hour.  It  is  then  left  in  the  simmering 
bath  for  another  'j,  hr.,  lifted  or  squeezed  out,  and  the  superfluous  liquid  allowed  to  run 
back  into  the  bath.  The  material  is  then  hydroextracted  in  an  iron  or  lead  lined  hydroex- 
tractor,  allowed  to  lie,  especially  for  black,  for  a  few  hours  longer  or  overnight,  thoroughly 
washed  and  dried.  In  dyeing  in  a  mechanical  apparatus  the  cotton  is  washed  in  the  apparatus 
immediately  after  dyeing. 
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The  addition  of  soda  and  salt  has  to  be  gauged  in  such  a  manner  that  the  density  of 
the  liquid  stands  at  9 — lO'/s"  Tw.;  for  lighter  shades  the  amount  of  salt  is  reduced  accordingly. 
When  using  a  mechanical  apparatus  on  which  the  operation  is  carried  on  for  an  hour  at  the 
boil,  the  dyebath  is  most  conveniently  prepared,  instead  of  with  common  salt,  with  the  more 
slowly  exhausted  and  purer  Glauber's  salt,  the  amount  of  which  is  at  the  same  time  dimin- 
ished ;  lighter  shades  are  dyed  entirely  without  the  addition  of  salt. 

As  a  rule  no  aftertreatment  is  necessary  for  the  shades  produced  with  Thiogene  dye- 
stuflfs.  Only  for  the  Thiogene  Blue  brands  the  simple  operation  of  subsequent  oxidation  by 
storage  in  a  warm  and  humid  place  is  to  be  recommended.  To  that  end  the  cotton  merely 
squeezed  out  after  leaving  the  dyebath  is  left  in  skeps  or  in  heaps  for  several  hours  or  over- 
night, and  then  washed.  This  process  renders  the  shade  fuller  and  redder.  In  general,  it  is 
advisable  to  dye  wool  which  is  to  be  worked  together  with  cotton,  rather  brighter  than  sample, 
as  the  cotton  shades,  compared  to  those  of  the  wool,  are  duller  in  appearance. 


Black. 

Of  the  black  sulphur  dyestuffs  it  is  mainlj'  the  concentrated  and  the  liquid  Thiogene 
Blacks  that  are  to  be  considered  for  dyeing  loose  cotton. 

The  chief  brands  of  the  former  are  Thiogene  Black  MM  cone,  which  j'ields  a  black  of 
greenish  hue,  23  cone,  giving  a  blueblack,  and  B2R  cone,  a  black  of  reddish  hue.  The  corres- 
ponding liquid  brands  are  M  liquid,  2B  liquid  and  B2R  liquid. 

In  dyeing  in  the  cistern,  where  the  proportion  of  goods  to  liquid  is  1 :  20,  the  following 
quantities  of  cone,  dyestuffs  and  other  ingredients  are  used  for  a  medium  black: 


1.  bath 

2.  bath 
o.  bath 

and  following 


"•/o  sodium 
ulphide  cryst. 


In  dyeing  on  mechanical  apparatus,  the  dye  liquid  is  prepared  with  the  same  quantities, 
only  the  amount  of  common  salt  is  reduced  to  '/a — '/s  of  'he  figures  above,  according  to  the 
volume  of  the  liquid.    As  the  baths  are  not  exhausted,  it  is  best  to  work  in  old  baths. 


?ht  : 


1"'.,  oxalate  of  ammonia 
18°  o  Acid  Alizarine  Black  SE  paste 
0,5"  0  Acid  Alizarine  Brown  BB 

5"o  acetic  acid,  2"o  sulphiirir  acid 
2,5^'tf  bichrome. 


S'/o  Thiogene  Black  MM  cone,  (old  bath) 

1,3°  0  Acid  Violet  5BF 

lO'/o  Glauber's  salt,  4°;o  sulphuric  acid 
10°  0  chrome  alum. 


The  dyeing  of  loose  materhl. 


The  conceatrated  Thiogcne  Black  brands  are  readily  soluble  and,  therefore,  very  suitable 
for  apparatus  dyeing;  ihey  equalise  well  and  yield  full,  deep  black  shades. 

The  liquid  Thiogene  Black  brands,  arc  more  convenient  to  handle.  They  represent  a 
50 °o  solution  of  the  Icueo  dyeslufl's  of  the  concentrated  brands,  to  which  they  stand,  there- 
fore, in  a  similar  relation  as  our  Indigo  vat  I  to  Indigo  MLB.  The  use  of  tlie  liquid  brands 
is  materially  facilitated  by  their  liquid  form,  seeing  that  the  troublesome  weighing  and  dis- 
solving operations  can  be  dispensed  with  and  the  great  inconvenience  caused  by  the  colour 
dust  flying  about  is  thus  avoided.  The  liquid  Thiogene  Blacks  can  be  added  directly  to  the 
baths  prepared  with  the  other  ingredients.  Owing  to  the  reduced  form  of  the  dyestufl'  it  is 
necessarj'  to  use  for  an  equal  depth  of  shade  '/s  of  the  amount  of  sodium  sulphide  required 
for  the  concentrated  brands. 

The  baths  are  therefore  got  ready  in  the  following  maimer  for  Thiogene  Black  M 
liquid,  2B  liquid  and  B2R  liquid: 


'•;.  dyestttir 

sulphide  cryst. 

*^c  soda  calc. 

",.  cunimon  salt 

1.  bath 

22 

1       '^ 

10 

50 

2.  bath 

16 

1       •%& 

3 

10 

::.  bath 

Vi 

4,2.^ 

2 

3 

and  following 

i                  ' 

Riijbt 


1 "  »  oxalate  of  i 
IS".  Acid  Alixarine  Black  SE  paste 
0.5°ii  Acid  Alizarine  Brown  BE 

5°/«  acetic  acid,  'J^/o  sulphuric  .iciil 
2,5  *,o  bichromc. 


n.ick: 
niack: 

8*i„  Thiogene  Black  MR  cone,  (olj  bathl 
Red: 

Co  Prinmline  O,    diazoiiscd    and    divdnix-d    with 
Pn.iphlhol. 


The  liquid  brands  are  otherwise  worked  in  the  same  way  as  the  concentrated  Thiogene 
Black  brands.    All  of  them  yield  fast  shades  which  satisfy  all  demands  respecting  fastness  to 


Wool  {60%): 

1  *;.  oxalate  of  ammonia 

G°,'.  Acid  Alixarine  Black  SET  powder 

5*'«  acetic  »cid;  l*,o  s\ilphuric  acid 
2.i*:.  bichronir. 
Cotton  (40'.)  : 

13".  Thiogene  Black  M  liquid  (old  b.iih). 
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Blue  (Camel  ha 


White  (Mr)hair) 


4%  Fast  Mordant  Blue  B 
1,4"  o  Acid  Violet  5BF 

10°/o  Glauber's  salt,  3».,  sulphui 


.iS'lt  Chromotrope  F4B 
0.4'%  Acid  Violet  5BF 
0,J  ";„  Patent  Blue  A 

lO'i'o  Glauber's  salt,  3  "Jo  sulphuric  , 
l,.>",'o  bicbrorae,  l"/o  lactic  acid,   1"/, 


ulphu 


:»/,  bichri 


1  "/o  Patent  Blue  A 
0,5'','o  Acid  Alizarine  Grey  G 
0,04  "/„  Mordant  Yellow  O 

10  °'i>  Glauber's  salt,  3%  acetic  ai 
I'.'o  bichromc. 


:i.  Black  (Wool): 

l^/o  oxalate  of  auinionia 
16°  0  Acid  Alizarine  Black  SE  paste 
0,4°o  Acid  Alizarine  Brown  BB 

S-o  acetic  .acid,  2"  „  sulphuric  acid 
2,5'';o  bichrorae. 


ulphu 


4.  Black  (Coltonl: 

liV'/o  Thiogene  Black  B3R  liquid  (old  bath). 

light,  rubbing  and  alkali,  neither  in  milling  do  they  give  cause  for  complaints  as  to  bleeding 
next  to  -white  wool  or  cotton,  or  loss  of  shade.  They  may,  therefore,  be  confidently  used  for 
wool  and  cotton  in  the  manufacture  of  Buckskins  and  Melanges: 

Blue. 
Dark  Blue  shades  upon  cotton  which  is  to  be  mixed  with  wool  for  Buckskins,  are  best 
obtained  with  Thiogene  Dark  Blue  BL  and  BTL,    the  former  j'ielding  a  somewhat  bright,  the 
latter    a   rather   greener   and  darker  navy  blue.     The  dyebaths  are  prepared  in  the  following 
manner: 


»;o  dyestuff 

"la  sodium 
sulphide  cryst. 

»/,  soda  calc. 

",o  Glauber's 
salt  crj-st. 

°lo  soda  lye 

ac/o  Tw. 

1.  bath 

9 

13 

6 

35 

3 

2.  bath 

7,5 

7,5 

2 

10 

— 

3.  bath 

7 

7 

1,5 

5 

— 

and  following 

Both   brands    equal   the  Thiogene   Black   brands   in    respect   of  fastness,   but   require  a 
subsequent  oxidation   in   order  to   bring  out  the  full  beauty  of  the  shade.     For  that  purpose 


Wool  (60°;„): 

S.To'/o  Fast  Mordant  Blue  B 
0,25°;o  Fast  Acid  Violet  R 
O.lb'io  Patent  Blue  A 

10%  Glauber's  suit,  4''/«  sulphuric  ac 
2,5»;o  bichrome. 

Cotton  (40%): 

6%  Thiogene  Blue  'iR 

S";,  Thiogene  Dark  Blue  BTL. 


5aIIe 
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the  dyed  goods,  after  being  lifted  and  squeezed  out,  are  left  to  themselves  in  heaps  or  skcps 
for  several  hours,  before  being  washed. 

Rrightpr  nnd  more  bloomy  blue  shades  are  obtained  by  the  combination  of  Thiogene 
Dark  Blue  BL  or  BTL  with  Thiogene  Blue  B,  R  or  RR.  The  baths  are  prepared  in  the 
same  manner  (as  above  stated)  and  the  dyed  goods  also  subjected  to  subsequent  oxidation 
by  being  kept  in  a  damp  and  warm  state,  before  they  are  washed. 

Green  and  Olive. 
For  green   shades  upon   loose   cotton  Thiogene  Green  BL  extra    and  GL  extra,  wliich 


Wo.il: 
1.  Olivet 

0.3°  o  Acid  Alizarine  Brown  BB 
0.2L>ii* .  Mordant  Yellow  O 
O,:i:i°,'o  Fast  Mordant  Blue  B 
1U°;«  <;l;uitnT's  siilt,   3°  o  arctic  acid;  2%  sulphunc  .icid 
1,5°;.  hirliromc. 


2.  Pearl: 

0,25°,'o  Fast  Acid  Blue  R 
10°/.,  (■I.iuber's  salt,  5"  o  acetic  acid. 


Cotton: 


3,s»/.  Thiogene  Brown  GC 
1,8"„  Thiogene  Black  MM  cone. 


yield  clear,  bright  shades  are  used.    They  are  easily  soluble,  and  suitable  for  apparatus  dycinc 
The  necessary  additions  are  shown  in  the  following  table: 


",«  dyestuff 

",0  sodium 
sulphide  cryst. 

';>  soda  calc. 

«;.  common  salt 

1. 

bath          i 

10 

10 

5 

30 

•>, 

bath 

9 

9 

3 

10 

■4. 

bath 

7,5 

7,5 

1,5 

5 

and  1 

.llmving 

Acid  Aliznrine  Brown  B 
.  Mordant  Yellow  O 
i  Acid  Alizarine  Grey  G 

,  <il..iiWr'.  Mil,  ;i*;.  n.rtic  .mid;    2*;.  . 


.ol:    1.  niuc  Grocn: 
0,.''i°'o  Acid  Alizarine  Grey  G 

l°o  Patent  Blue  A 
OM'lo  Mordant  Yellow  O 

IO°/«  Gl.ii.lxr's  s.ilt,  :l'';„  sulphuric  .icid 
1°,.  hichromc. 
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jI:  •>.  Silver: 

U,:i5°;o  Acid  Alizarine  Grey  G 
0,2°  „  Fast  Acid  Blue  R 

10«;o  Glauber's  salt,  3'l«  .uetic  a. 


Blue  C.reeii: 
l,5"/o  Thiogene  Green  BL  extra 


3°/o  Acid  Alizarine  Brown  B  jo^  Thiogene  Cyanine  O. 

1,5  °/o  Mordant  Yellow  O 

lU°;o  Glauber's  salt,  3%  sulphuric  acid 
L',5»o  bidirome. 

The  material  is  dyed  lor  an  hour  at  the  boil,  then  lifted,  squeezed  or  liydroextracted 
and  finally  washed. 

Yellower  shades  are  obtained  by  a  combination  of  the  above-mentioned  dyestufts  with 
Thiogene  Yellow  GG. 

Olive  shades  are  obtained  by  a  combination  of  Thiogene  Green  with  Thiogene  Brown  GC 
or  Thiogene  Orange  (without  aftertreatment).  Thiogene  Blue  B  and  Thiogene  Yellow  G  also 
yield  olive  shades;  in  that  case,  however,  a  subsequent  oxidation  by  keeping  the  goods  in  a 
damp  and  warm  state  is  necessary. 

The  dark  drab -olive  shades  which  are  at  present  much  in  demand  are  best  produced 
with  Thiogene  Black  MM  cone,  or  M  liquid,  and  Thiogene  Brown  GC,  to  which  may  be  added 
smaller  quantities  of  Thiogene  Brown  R,  according  to  shade  required. 

All  these  combinations  are  in  every  respect  satisfactorily  fast. 

Brown   and   Drab. 
For   brown   sliades   there    are  a  number  of  yellowish  to  darkbrown  dyestufts  available: 
Thiogene  Brown  GC,  GR,  G2R,  R  and  S,  all  of  which,  either  alone  or  mixed  with  one  another 
and  shaded  oft'  with  Thiogene  Black,  admit  of  the  production  of  any  desired  shade. 


7'o  Thiogene  Brown  GC 
•i'',o  Thiogene  Black  NA 


i)Vo  Thiogene  Green  GL  extra 


Right   side: 
Drab  (90%): 

1,5",^  Chromogene  I 
O.OS'/o  Patent  Blue  A 
COG'/o  Alizarine  Yellow  GGW^  powder 
0,06*'/(,  Acid  Alizarine  Grey  G 
lO'/o  Glauber's  salt,  4"'/o  sulphuric  acid 
2°;„  bichrome,  0,75  °|.  sulphuric  acid. 
White  (I07o):  Natural  white. 

The  composition  of  the  dyebath  can  be  gathered  from  the  following  table : 


•;«  dyesluff 

°  0  sodium 
sulphide  crj'st. 

%  soda  calc. 

";»  coiiiinon  salt 

1.  bath 

10 

10 

5 

40 

2.  bath 

8 

8 

2 

10 

3.  bath 

0 

G 

2 

3 

and  following 

Tbc  Jyiiii^  of   luose  inatctial. 


0.07*  a  Acid  Alizarine  Grenade  R 
0,0S3';.  Mordant  Yellow  O 
v,0.'>*;«  Fast  Mordant  Blue  B 

10';.  Glauber's  s.ilt,  3%  sulpliuric   ai 


0,75*/.  liichr. 


O.'IS''/.  Thiogene  Brown  R 
0,1".  Thiogene  Black  M  liquid 
0,»»/,  Thiogene  Brown  GC. 


The  material  is  dj'cd  for  1  hour  at  the  boil  and  washed  directly  afterwards. 

Drab  shades  are  produced  by  mi.xtures  of  Thiogene  Black  M  liquid,  Thiogene 
Brown  GC  and  Thiogene  Brown  R. 

Both  the  darkbrovvn  shades  and  also  the  lighter  shades,  for  which  a  smaller  addition 
of  salt  is  required  in  order  to  ensure  evenness  of  shade  and  which,  as  a  rule,  do  not  necessitate 
the  keeping  of  old  baths,  are  very  fast  to  rubbing  and  milling,  nor  do  they  bleed  in  milling, 
hi  regard  to  fastness  to  light  they  also  satisfy  the  demands  made  upon  them. 


i.  The  Finishing  of  Wool -dyed  Goods. 

The  dyed  loose  wool,  after  being  washed  and  dried,  is  first  spun  and  then  woven, 
either  alone  it"  intended  for  plain -coloured  goods,  or  mixed  with  white  or  coloured  wool  or 
cotton  if  intended  for  Melanges.  The  fabric  so  produced  is  then  scoured,  i.  e.,  freed  from 
the  spinning  oil  by  treatment  in  a  diluted  warm  solution  of  soda,  or  in  a  soap  solution  con- 
taining soda  in  case  the  yarn  has  been  lubricated  with  vegetable  oil;  it  is  then  milled  and 
after  this  carbonised,  unless  this  process  had  already  taken  place  before,  or  is  wholly  omitted 
i.  e.  for  light  shades,  lower  class  goods,  or  such  as  contain  cotton.  Very  often,  however,  it 
is  the  practice  to  reverse  the  order  and  to  carbonise  and  then  mill  the  cloths  in  the  "rough" 
state  after  scouring  and  washing;  this  is  especially  the  case  if  the  goods  are  to  undergo  a 
very  severe  milling  process. 

Carbonising  is  followed  by  the  finishing  operations;  these  comprise  raising,  drying, 
shearing,  pressing  and,  if  required,  steaming  (decatising),  all  of  which  are  intended  to  improve 
the  marketable  condition  of  the  goods. 

If,  in  the  following  pages,  we  attempt  to  discuss  these  operations  briefly  we  do  so  in 
the  same  sense  and  with  the  same  intention  as  we  treated  the  operations  prior  to  dyeing, 
touching  upon  the  aftertreatments  only  in  so  far  as  they  influence  the  quality  of  the  goods  in 
respect  of  fastness  or  character  of  the  shades. 

Scouring. 

In  order  to  restore  the  original  suppleness  of  the  wool  fibre,  which  has  been  deprived  of 
most  of  its  natural  fats  before  dyeing  so  as  to  ensure  a  better  fixation  of  the  dyestufts,  but  whereby 
it  has  been  rendered  somewhat  brittle,  and  also  in  order  to  enhance  its  spinning  capacity,  it 
is  treated  before  spinning  with  oils,  such  as  olive  oil,  and  fats.  This  prevents  as  much  as 
possible  the  breaking  or  tearing  of  the  single  wool  fibres  during  spinning,  so  that  loss  and 
waste  are  minimised  and  the  spinning  of  finer  and  smoother  grades  of  yarns  is  made  possible. 

Endeavours  are  made  to  obtain  a  similar  result  bj'  sizing  the  warps  before  weaving,  which 
consists  in  steeping  and  treating  tliem  with  solutions  or  emulsions  of  animal  or  vegetable 
glue,  starch,  fats  and  oils  of  various  kinds,  for  the  purpose  of  glueing  the  single  wool  fibres 
together  and  of  imparting  greater  strength  and  a  smoother  surface  to  the  warp  threads,  so 
that,  on  the  one  hand,  they  ofler  less  resistance  to  the  shuttles  in  weaving  and,  on  the  other 
hand,  they  are  as  little  as  possible  roughened  and  damaged  by  the  shuttles  themselves  and 
by  their  continual  passing  through  the  reeds  and  gearings  of  the  looms. 

The  rough  piece  coming  out  of  the  loom  has,  then,  before  being  treated  any  further, 
to  be  freed  from  the  spinning  oils  and  fats,  or  from  the  size  of  the  warps. 

This  purifying  process,  called  scouring,  consists  in  treating  the  cloth  generally  with  a 
warm  or,  more  rarely,  with  a  cold  soda  solution  to  which  soap  is  sometimes  added,  and 
which  has  a  saponifying  and,  consequently,  solvent  reaction  upon  the  fats  and  oils  present. 
Unless  the  spinning  oils  were  removed  beforehand,  the  milling  process  would  be  retarded, 
since  they  counteract  the  necessary  friction  between  the  wool  fibres,  and  neutralize  the  efficacy 
of  the  milling  agents.  An  especially  unfavourable  effect  would  be  produced  by  the  presence 
of  fatty  substances  in  acid  milling,  as  the  acids  liberate  fatty  acids,  and  it  would  then  be  absolutely 
impossible  to  remove  the  latter  from  the  goods,  which  are  thus  rendered  impervious.  It  is, 
therefore,  necessary  always  to  carry  out  the  scouring  process  with  great  care. 
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F.«r  scouring  it  is  convenient  to  use  soda  solutions  of  3—6"  T\v.  with  or  without  the 
addition  of  soap,  and  to  pass  the  rough  cK.ili  througli  washing  machines  either  at  full  width 
or  in  rope  form  at  about  104°  F.  for  about  an  hour  until  the  saponification  of  all  the  fatly 
ingredient^  has  taken  place.  These  are  then  removed  by  thorough  rinsing  with  water.  The 
washing  is  so  regulated  that  at  first  only  very  little  water  is  allowed  to  run  into  the  machines, 
and  then  gradually  more  and  more  is  added,  so  as  to  prevent  the  soap  from  caking  the  cloth^ 
i.  e,  from  forming  lime  soap  which,  when  once  formed,  cannot  be  removed  easily. 

It  is  a  "sine  qua  non"  for  the  success  of  the  scouring  operation  that  the  fatty  substances 
used  can  be  perfectly  saponified  with  soda,  and  that  they  do  not  contain  any  non-saponifiable 
ingredients.  The  addition  of  niineral  oils  to  the  spinning  fats,  made  now  and  then  with  the 
object  of  cheapening  them,  does  not  fulfil  the  above  condition,  and  must  be  considered  as 
mischievous;  for  wool  goods  which  have  been  scoured  with  these  oils  will  present  the  greatest 
dilliciilties  and  show  great  disadvantiges  in  finishing  and  such  ought  never  to  be  used  in 
well-conducted  dyeworks. 

The  colours  should  stand  the  scouring  process  well;  the  shades  should  not  alter  at  all, 
or  only  very  sliglitlj-,  in  the  alkaline  treatment,  nor  suffer  loss  of  intensity  to  any  appreciable 
degree.  Especially  with  Melanges  and  figured  goods  the  demands  in  that  respect  arc  very 
strict,  for,  on  the  one  hand,  the  risk  of  bleeding  into  white  or  light  accompanying  shades  is 
to  be  reckoned  with  and,  on  the  other  hand,  should  anj'  of  the  shades  become  lighter  or  change, 
the  total  effect  of  the  Melange  is  altered,  so  that  it  does  not  come  up  equal  to  pattern. 

The  dj'estiiffs  and  tlieir  combinations  named  in  the  different  chapters  satisfy  the  demands 
made  upon  them  in  the  scouring  process,  provided  it  is  carried  out  in  a  normal  manner. 
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Milling. 

The  object  of  milling  is  to  transform  the  loose  fabric  coming  out  of  the  loom  as  "rough 
cloth"  into  the  denser  and  more  durable  material  in  which  the  weave  and  combinatio-n  of 
threads  is  not  apparent  or  less  so  than  in  the  rough  cloth. 

The  milling  process  is  based  on  the  property  of  wool  fibres  to  intertwine  at  the  ordinary 
or,  better  still,  at  a  moderately  warm  temperature  under  pressure  and  in  presence  of  sufficient 
liquid,  i.  e.,  to  felt.  This  felting  process  is  fostered  by  the  presence  of  alkaline  agents,  such 
as  soap,  soap  lyes,  soda,  ammonia,  putrid  urine  etc.,  or  by  acids,  sucli  as  sulphuric,  acetic  or 
formic  acid.  Accordingly,  we  have  to  distinguish  between  alkaline  and  acid  milling,  the 
former  being  the  older  and  most  employed  process. 

In  both  cases  the  single  wool  fibres  unite  and  felt  most  intimately  in  milling,  and, 
according  to  the  kind  of  weave  of  the  cloth,  the  threads  disappear  gradually  or  almost  totally, 
whilst  at  the  same  time  the  fabric  is  being  considerably  reduced  in  length  and  width,  i.  e.,  it 
"shrinks".  On  the  other  hand  its  strength  is  greatly  enhanced  through  the  close  union  of  the 
single  wool  fibres. 

Milling  is  carried  out  in  machines  of  special  and  varied  construction.  In  the  roller  milling 
machines  the  goods  pass  continuously  through  either  one  or  two  pairs  of  rollers,  with  the 
addition  of  soap  and  soda  solutions;  in  other  machines,  the  so-called  stocks,  which  are  also 
sometimes  used  for  scouring,  they  are  kneeded  by  means  of  contrivances  in  the  shape  of 
mallets.  The  quantity  of  soap  and  soda  and  the  duration  of  the  milling  vary  in  accordance 
with  the  character  of  the  goods  and  the  effect  which  is  to  be  attained. 

The  action  of  the  milling  process  upon  the  colours  is  in  most  cases  even  more  energetic 
than  that  of  scouring,  since  besides  the  alkaline  reaction  of  the  inilling  lyes,  a  great  amount  of 
friction  is  brought  to  bear  upon  the  goods,  which  generates  heat,  especially  when  the  process 
is  carried  on  —  as  is  the  case  in  heavy  milling  —  for  8  —  10  hours. 

If,  as  is  unfortunately  frequently  done  in  order  to  reduce;  the  time,  the  milling  lyes 
are  made  too  strongly  alkaline,  and  if  want  of  attention  causes  the  pieces  to  run  too  dry  and, 
consequently,  too  hot  in  milling,  even  the  fastest  shades  are  liable  to  be  injured;  under  normal 
conditions,  however,  all  the  dj'estuffs  named  in  the  last  two  chapters  stand  the  milling  process 
very  well.  If,  notwithstanding,  mishaps  do  occur,  they  must  be  attributed  to  other  causes. 
Should  the  wool  have  been  badly  scoured  or  still  contain  some  wool  grease  or  lime  soap, 
the  colour  lake  is  detaclied  in  milling  along  with  them  from  the  fibre.  In  that  case  the  shades 
lose  in  intensity  and  turn  lighter  and  greyer.  But  the  real  cause  of  these  defects  must  be  looked 
for  in  the  wool  scouring,  instead  of  being  laid  at  the  door  of  the  dyer,  as  is  often  done. 

For  a  number  of  years  acid  milling  has  been  introduced  instead  of  alkaline  milling, 
e.  g.,  especially  in  the  manufacture  of  hats  and  felt.  For  that  purpose  sulphuric  acid  of  3"  Tw., 
or  a  mixture  of  sulphuric  acid  with  acetic  acid  or  formic  acid  is  employed,  and  the  milling 
process  carried  out  in  the  same  manner  as  in  alkaline  milling. 

The  chief  advantage  of  acid  milling  lies  in  the  better  preservation  of  the  natural  strength 
and  gloss  of  the  wool,  as  also  in  greater  cheapness  and  a  shorter  time  of  milling.  Perfect 
scouring,  thorough  rinsing  after  scouring,  and  very  good  cleansing  of  the  wool  initially  are 
necessary  for  the  success  of  acid  milling. 

A  larger  number  of  the  dyestufts  mentioned  in  the  previous  chapters  is  more  sensitive 
to  the  action  of  acid  milling  than  to  that  of  alkaline  milling.  Notably  Alizarine  Red,  Alizarine 
Orange,  Alizarine  Brown  and  Galleine,  i.  e.  the  mordant  dj'estufts  whose  lake  formation  takes 
place  in  a  weak  acid  bath,  but  whose  lakes  are  either  loosened  or  partly  destroyed  bj' 
treatment  with  stronger  acids.  When  therefore  these  dyestuffs  are  employed,  acid  milling 
must  be  carried  out  with  caution. 


The  dyeing  of  loose  material. 


On  the  other  hand,  the  chrome  devt-loping  dyestuffs  offer  a  much  better  resistance  to 
acid  milling,  which  is  easily  explained  by  the  fact  that  their  lakes  are  developed  in  a  strongly 
acid  bath.  Consequently,  where  acid  milling  is  to  be  used,  it  is  advisable  to  employ  chrome 
developing  dyestiill's;  Indigo  also  stands  acid  milling  very  well,  and  by  it  is  rendered  brighter 
and  redder. 


Carbonising. 

Unless  the  carbonising  of  the  goods  hos  already  been  effected  in  the  loose  wool  before 
dyeing,  it  becomes  the  next  operation  after  milling,  it  is  especially  necessary  for  dark  shades 
which  show  up  the  undyed  vegetable  substances  more  strongly  than  light  shades. 

For  goods  which  are  to  be  raised  but  slightly  or  not  at  all,  it  is,  however,  more  advan- 
tageous to  carbonise  the  cloth  in  the  "rough"'  state,  i.  e.,  before  milling,  because  in  such  cases 
the  carbonised  vegetable  portions  can  be  much  more  easily  removed  in  consequence  of  the 
friction  during  milling,  and  this  moreover  closes  up  the  small  gaps  caused  by  the  removal  of 
the  carbonised  vegetable  substances.  In  this  case  the  goods  are  scoured  before  carbonising 
and  then  washed  absolutely'  clean,  in  order  to  remove  the  spinning  fat.  Otherwise  fatly 
acids  are  liberated  from  the  fatty  ingredients  during  the  subsequent  carbonising  operation,  and 
are  then  so  (irmly  fixed  upon  the  goods  under  the  influence  of  the  heat  in  the  carbonising 
chambers,  that  it  is  impossible  to  remove  them.  It  is  important  that  the  goods  be  most  care- 
fully neutralized  before  milling. 

The  carbonising  of  wool-dyed  piece  goods  closely  follows,  as  a  rule,  the  lines  described 
on  page  12  for  carbonLsing  loose  wool,  and  is  eftected  cither  by  means  of  sulphuric  acid  of 
4 — C  Tvv.  or  of  aluminium  chloride  i)~-12"'  Tvv. 

The  goods  are  impregnated  with  the  acid  in  wooden  vessels  running  in  rope  form  over 
a  winch  about  20—30  minutes,  till  a  complete  and  even  impregnation  has  been  eflected.  Thej' 
are  then  very  carefully  and  evenly  hj'droextracted,  and  brought  into  the  carbonising  machine. 
Light  goods  are  sometimes  impregnated  by  passing  them  at  full  width  continuously  through 
roller  cisterns  with  squeezing  appliances,  and  thence  direct  into  the  carbonising  machine. 
The  latter  consists  usually  of  2  separate  chambers,  the  first  of  which,  in  the  case  of  carboni- 
sation with  sulphuric  acid,  is  heated  to  about  122—140"  F.,  the  second  to  168—176°  F.  The 
pieces  pass  at  full  width  through  both  chambers,  and  the  speed  is  regulated  according  to  the 
thickness  of  the  goods. 

In  the  case  of  carbonisation  with  aliuniniuni  chloride  the  chamliers  are  heated  to 
212—230"  F. ;  and  the  goods  must  be  passed  more  slowly  than  when  carbonising  them  with 
sulphuric  acid. 

Light  goods  may  also  be  carbonised  by  passing  them  over  hot  drums  or  over  a  stentering 
machine. 

After  being  carbonised  the  goods  are  very  thoroughly  washed  with  water  in  the  washer, 
and  then,  with  the  aid  of  blue  litmus  paper,  carefully  and  exactly  neutralized  with  diluted 
soda  solution,  until  the  acid  reaction  has  disappeared;  finally  they  are  rinsed  again  with  water. 

The  greatest  care  should  be  exercised  in  the  proper  neutralization  of  wool -dyed 
piece  goods;  this  is  amply  repaid  by  the  better  results  generally  and  the  greater  freshness 
of  the  shades  in  particular.  As  already  mentioned  above,  special  attention  should  be  paid  to 
having  the  greatest  portion  of  the  acid  removed  with  water  in  the  washer,  before  they  are 
finally  neutralized  with  soda.  If  this  is  omitted  and  the  goods  are  neutralized  with  soda  at 
the  outset,  the  wool  itself  and  the  colours  also  are  liable  to  suffer,  for  the  neutralization  of 
acid  and  alkali  takes  place  within  the  goods,  which  is  accompanied  by  the  generation  of  heat 
within  the  fibre  and  therefore  acts  unfavourably  both  upon  the  wool  and  the  colours. 

As  regards  the  choice  of  the  carbonising  agent,  the  preference  must  decidedly  be  given 
to   sulphuric    acid    rather   than    to    aluminium    chloride  whenever  the  dyestufis  used  permit  it. 
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Consequently,  if  one  may  choose  between  two  dyestuffs,  one  withstanding  aluminium  chloride, 
the  other  sulphuric  acid  carbonisation,  the  preference  should  be  given  to  the  latter,  for 
carbonising  with  aluminium  chloride  has  certain  disadvantages. 

E.  g.  It  is  much  more  difficult  to  keep  the  aluminium  chloride  carbonising  liquid  up  to 
the  proper  strength  than  sulphuric  acid  baths,  because  the  areometer  fails  to  indicate  the 
strength  after  a  short  use  of  the  carbonising  Hquid;  moreover,  pieces  immersed  in  aluminium 
chloride  have  to  remain  longer  at  a  higher  temperature  in  the  carbonising  chamber,  and  this 
may  easily  cause  great  injury  to  the  wool.  Besides,  the  thorough  neutralization  and  the 
removal  of  the  alumina  from  the  goods  is  incomparably  more  difficult  than  the  neutralization 
with  sulphuric  acid  and,  lastly,  the  goods  carbonised  with  aluminium  chloride  retain  a  nasty, 
unpleasant,  sticky  handle  which  affects  the  quality.  All  these  drawbacks  become  still  more 
apparent  when  the  wool  has  not  been  washed  quite  clean,  or  residues  of  fat  or  soap  have 
been  left  in  the  goods  from  the  scouring  or  milling  operations.  In  that  case  sticky  alumina 
soaps  are  formed  which  spoil  the  appearance  of  the  goods  and  give  them  a  nasty,  slippery 
handle;  moreover  they  allow  the  dust  to  settle  more  easily  upon  made  up  clothes  and  render 
them  uncomely  in  appearance. 

Finally,  the  carbonisation  with  aluminium  chloride  is  more  expensive  than  with  sulphuric 
acid.  It  is,  therefore,  only  to  be  recommended  when  the  dyer  Is  obliged  to  use  dyestuffs 
which  cannot  be  carbonised  with  sulphuric  acid,  and  when  no  other  suitable  dyestuffs  are  at 
his  disposal.  The  choice  of  fast  wool  dyestuffs  however  is  so  great  nowadays,  that  he  will 
hardly  experience  any  difficulty,  and  on  a  closer  investigation  he  will  find  that  it  is  again  the 
chrome  developing  dyestufts  which  —  thanks  to  the  fact  that  they  can  be  carbonised  with 
sulphuric  acid  —  enable  him  to  avail  himself  of  this  better  method  of  carbonising  and  to 
deliver  superior  goods. 

Formerly,  there  was,  besides  Indigo,  only  Alizarine  Blue  available  as  a  blue  dyestuff 
which  could  be  carbonised  with  sulphuric  acid,  but  now  we  have  also  the  Chromotropes  and 
Fast  Mordant  Blue.  Acid  Alizarine  Brown,  stable  to  sulphuric  acid,  can  take  the  place  of 
Alizarine  Brown  which  can  only  be  carbonised  with  aluminium  chloride.  Whilst  the  Alizarine 
Red  brands  are  not  fast  to  sulphuric  acid,  the  Acid  Alizarine  Red  brands  and  Dianil  Fast 
Red  withstand  it  well;  Acid  Alizarine  Black  has  replaced  logwood,  which  cannot  be  carbonised 
with  sulphuric  acid.  Consequently,  there  is  no  longer  any  colour  which  cannot  be  produced 
by  chrome  developing  dyestuffs  in  a  manner  stable  to  carbonising  with  sulphuric  acid,  so  that 
it  is  now  possible  to  dispense  with  the  aluminium  chloride  carbonisation  in  dyeworks  in  which 
all  kinds  of  wool -dyed  goods  are  produced. 


Final  Finishing. 

The  final  finishing  operations  to  which  the  goods  are  subjected  after  scouring,  milling 
and  carbonising,  atifect  wool -dyed  goods  comparatively  less  than  the  above-named  processes. 
Concerning  the  effect  of  the  final  finishing  operations  upon  the  shades  it  may  be  remarked 
that  those  processes  which  are  applied  with  heat,  such  as  pressing,  steaming  and  potting,  act 
like  an  alkaline  treatment,  and,  consequently,  have  a  considerable  effect  upon  the  shades;  in 
fact  this  effect  is  if  any  thing  more  pronounced  than  the  one  produced  by  the  scouring,  milling 
and  neutralizing  processes  after  carbonisation. 

This  is  explained  by  the  fact  that  wool,  being  itself  an  alkali,  when  heated  splits  off 
ammonia  or  other  alkaline  products.  The  tendency  of  the  wool  to  react  as  an  alkali  when 
heated,  is  still  Increased  by  the  removal,  in  milling  and  thorough  washing  which  succeeds  all 
operations,  of  all  traces  of  acid  (retained  from  the  mordanting  or  the  dj'ebath). 

These  then  are  the  reasons  why  the  final  finishing  operations  carried  out  at  a  high 
temperature,   viz.,  hot  pressing,  drying,  potting  and  steaming,  alter  many  shades  in  the  same 

6  He 


^2  The  dyeing  o(  loc»c  material. 


way  as  ammonia:  c.  g.  Alizarine  Blue  is  altered  towards  green,  Alizarine  Red  and  Alizarine 
Orange  turn  bluer  and  darker,  Alizarine  Yellow  and  Mordant  Yellow  appear  deeper;  other 
dvcstufls  fast  to  alkali,  such  as  Acid  Alizarine  Brown,  Acid  Alizarine  Black  and  Indigo  do 
not  alter  at  all.  Indigo  turns  redder  through  steaming  and  shrinking,  especially  when  dyed 
in  the  hydrosulphite  vat;  this  change  however  must  not  be  attributed  to  any  alkaline  reaction, 
but  is  most  probably  due  to  a  physical  transformation;  the  Indigo  is  deposited  within  the 
fibre  in  an  amorphous  or  minutely  crystalline  form,  but  when  heated  it  is  liable  to  sublimate 
and  this  brings  about  a  change  into  a  more  pronounced  crystalline  state. 

As  a  rule  the  change  of  the  dyestufts  used  in  wool-dyeing  produced  by  the  final  finishing 
operations,  if  it  takes  place  at  all,  is  onlj'  a  slight  one,  and  can  easily  be  taken  into  account 
in  matching,  with  proper  knowledge  of  the  properties  of  the  dyestufts. 

Pale  blue,  pearl  and  silver  shades  are  often  changed  by  severe  steaming.  This  is  in 
most  cases  no  fault  of  the  dyestufts,  but  is  to  be  attributed  to  the  fact  that  under  the  high 
pressure  used  in  steaming,  the  wool  fibre  undergoes  a  minute  decomposition,  and  turns  yellowish 
or  brownish,  so  that  the  small  amounts  of  blue  dj-estuft'  are  counteracted  by  this  excess  of  yellow. 


5,  The  Finishing  of  Shoddy-made  Goods. 

With  regard  to  the  further  treatment  and  working  of  shoddy  goods  the  following  remarl<;s 
are  to  be  made: 

After  dyeing  and  washing  the  rags  are  dried  and  then  torn  in  specially  constructed 
machines,  before  being  worked  up  into  yarns  by  themselves  or  mixed  with  new  wool  or  with 
cotton.  It  is,  therefore,  important  that  the  rags  are  evenly  and  thoroughly  dyed,  lest  the 
shades  appear  grey  and  mottled  afterwards. 

Shoddy  goods  which  are  to  be  milled,  and  contain  either  only  shoddy  yarns  or  are 
mixed  with  new  wool  or  cotton,  have  to  pass  through  all  the  same  processes  as  pure  wool 
goods  (as  has  been  described  on  page  76  etc.). 

However,  more  care  is  generally  necessary  in  these  operations  for  shoddy  goods;  they 
should  not  be  subjected  to  the  reaction  of  strongly  alkaline  milling  liquors,  nor  allowed  to 
remain  in  a  wet  state  after  being  washed,  in  order  to  obviate  bleeding  upon  white  or 
accompanying  light  shades.  This  precaution  is  necessary  for  several  reasons.  For,  on  the 
one  hand,  many  colours  cannot  be  dyed  absolutely  fast  upon  shoddy,  i.  e.,  at  least  as  regards 
bleeding  into  white;  the  dyer  is  often  compelled  to  employ  products  which  yield  bright  but 
not  very  fast  shades  when  he  has  to  produce  comparatively  light  effects  upon  dark  material; 
on  the  other  hand,  dyestuffs,  otherwise  fast  to  milling,  often  fail  to  fix  themselves  sufficiently 
fast  upon  shoddy,  owing  to  the  original  dyestuffs  and  mordants  adhering  thereto.  Moreover, 
even  the  best  dyed  shoddy  sometimes  bleeds  because  the  remains  of  the  original  dyestuffs 
may  cause  the  defect. 

Shoddy  cloths  which  are  not  intended  for  milling  are  differently  treated  according  to 
the  various  uses  of  the  goods.  Alkaline  milling  is  replaced  by  neutral  milling  (cold  water)  or 
is  omitted  altogether;  potting  need  not  be  considered  at  all;  steaming  consists  at  most  in  light 
dry  steaming;  in  short,  all  aftertreatments  are  carried  out  in  a  much  milder  form,  in  proportion 
to  the  lower  quality  of  the  material  and  the  corresponding  choice  of  the  dyestuffs.  But  even 
in  these  instances  it  is  necessary  to  work  with  caution  after  dyeing.  The  goods  must  not  be 
allowed  to  lie  or  be  hung  up  in  a  wet  state,  particularly  if  previously  treated  with  soap  or 
other  alkaline  agents. 


G.  Mishaps  in  the  dyeing  of  Loose  Material. 

Not  infrequently  irregularities  and  complaints  occur  during  the  finishing  of  the  goods 
or  when  the  pieces  are  being  looked  over:  the  shades  are  faulty,  the  handle  not  satisfactory, 
the  goods  show  stains  or  are  cloudy  or  knittery,  the  white  is  soiled,  the  colours  rub  ofl'elc.  etc. 

Considering  the  great  number  of  operations  the  goods  have  to  pass  through  while  being 
finished,  it  is  very  difficult  to  lay  bare  the  causes  of  these  defects  which  often  disappear  as 
suddenly  as  they  appear. 

It  is,  therefore,  the  object  of  the  following  lines  to  protect  the  dj'er  as  much  as  possible 
from  such  mishaps,  and  to  review  briefly  the  ordinary  causes  of  the  most  frequent  defects. 
Of  course,  such  a  review  cannot  be  an  exhaustive  one,  considering  the  vast  number  of  possi- 
bilities whereby   mishaps  may   be   caused,   and  can  onlj'  deal  with  the  most  important  ones. 

Bad  and  imperfect  washing  of  the  wool,  the  presence  of  fat,  lime  soap 
and  remnants  of  soap  in  the  wool  are  the  most  frequent  causes  of  the  following  evils: 
The  wool  is  liable  to  dye  unevenly,  because  the  fatty  tips  of  the  fibres  take  up  less  mordant 
and  dyestuff  than  the  roots  of  the  hairs;  such  wools  require  more  mordant  and  dyestuft"  than 
perfectly  clean  ones;  the  dyebaths  have  often  a  muddy  appearance;  the  dyestuffs  are  badlj- 
and  imperfectlj-  absorbed;  the  colours  smear  oft";  the  finished  goods  look  grey  and  lifeless, 
and  plain-coloured  goods  have  a  knittery  appearance;  the  wool  felts  in  the  dyebath;  gloss  and 
handle  of  the  material  sufter  from  tlie  presence  of  fatty  matter;  the  wools  are  not  pliable;  the 
shades  are  not  fast  to  milling,  allow  some  of  the  dyestuft"  to  come  oft"  and  bleed;  the  goods 
cannot  be  washed  quite  clean,  and  are  therefore  aft"ected  in  the  subsequent  finishing  process, 
so  that  they  shrink  too  much  in   width  and  length,  and  are  sticky  when  being  calandered. 

The  wool  is  not  sufficiently  washed  and  neutralized  after  carbonisation. 
This  defect  causes  a  too  rapid  absorption  of  Indigo  in  the  vat  and,  consequently,  the  resulting 
Indigo  shades  rub  and  arc  not  fast  to  milling;  when  using  mordant  dj'estuffs,  the  mordant  is 
taken  up  too  rapidly  and  irregularly;  their  fixation  and,  therefore,  that  of  the  colours  is  not 
even;  the  brightness  of  several  mordant  ciyestufls,  as  e.  g.,  that  of  Alizarine  Blue,  Alizarine 
Red,  is  impaired;  dyestuft's  do  not  fix  themselves  well  on  alumina  mordant;  some  of  the 
chrome  developing  dyestuff"s  work  on  too  quickly  and  dye  unevenly. 

The  water  used  for  the  dyebath  contains  much  lime  or  a  considerable 
amount  of  organic  matter:  This  produces  bad  absorption  of  the  mordant  and  loss  of 
dyestuft"  in  dyeing;  and  consequentlj',  a  greater  consumption  of  mordant  and  dyestuft",  bad 
fixation  of  the  colours,  want  of  fastness  of  the  shades  to  milling  and  bleeding. 

The  mordanting  and  dyebaths  are  heated  too  quickly  and  the  material 
is  too  little  ma  nipirlated:  This  causes  unevenness  in  mordanting  and  dyeing,  insufficient 
and  only  superficial  fixation  of  the  mordants  and  dyestuffs;  consequently  the  shades  are  not 
fast  to  milling,  and  turn  out  uneven,  streaky  and  cloudy.  Under  the  same  circumstances 
developing  dyestufts  are  too  rapidly  taken  up  by  the  fibre,  and  the  shades  are  then  apt  to 
look  mottled  in  plain -coloured  goods. 

The  scouring  is  incomplete,  unsaponifiable  mineral  oils  remain  in  the 
goods:  The  goods  have  a  bad  handle  and  lustre;  by  the  succeeding  carbonisation  the  fatty 
substances  arc  burnt  into  the  goods  and  impart  to  them  a  cloudy  appearance;  also  the  pieces 
mill  badly  and  unevenly. 


Mishaps  in  the  dyeing  of  Loose  Material. 


In  milling  too  strongly  alkaline  lyes  are  used,  and  the  goods  worked 
too  hot  and  too  dry:  The  efltect  shows  itself  in  a  considerable  change  of  shade  and  loss 
of  depth;  the  shades  have  a  lean  and  ragged  appearance,  bleed  and  soil  accompanying  light 
shades,  and  are  cloudy  and  often  streaky.     Indigo  shades  show  a  whitish  appearance. 

The  pieces  show  longitudinal  streaks  and  discoloured  selvedges:  If  carb- 
onised, and  then  neutralized  pieces,  or  scoured  and  milled  goods  are  allowed  to  remain  for 
some  time  on  racks  (horses)  in  an  imwashed  state,  the  soda  solution,  gathering  (siping)  towards 
the  selvedges,  loosens  the  colour  lake  more  than  in  the  centre  of  the  pieces,  whereby  the 
fastness    to  milling  and  bleeding  is  diminished  along  the  selvedges. 

If,  through  the  two  last-named  defects  melanges  are  soiled  it  is  advisable  to  treat  them 
in  a  bath  prepared  with  1 — 2''/'o  Hydrosulphite  NF  and  1 — 2%  Bisulphite  72°  Tw.  or  acetic 
acid,  in  order  to  improve  the  white  or  accompanying  light  shades. 

The  carbonisation  is  unequal:  Imperfect  penetration  of  the  carbonising  liquid;  bad 
hydroextraction  after  impregnation;  leaving  the  pieces  rolled  up  or  hung  a  long  time  over 
racks  before  being  carbonised,  cause  wool-dyed  goods  to  show  stains,  cloudiness  and  uneven 
selvedges;  this  is  especially  the  case  if  the  dyestuffs  are  somewhat  sensitive  to  acid.  Moreover, 
unequally  carbonised  goods  often  show  an  irregular  behaviour  in  milling,  whereby  defects 
are  created. 

Bad,  insufficient  or  improper  neutralization  of  the  carbonised  rough  cloth  has 
a  detrimental  effect  upon  the  shade,  handle  and  appearance  of  the  goods.  If  imperfectly  neu- 
tralized goods  are  milled,  fatty  acids  are  separated  which  occasion  cloudiness  and  stains. 

Mildew  stains  appear  most  frequently  in  Indigo-dyed  goods,  which  contain  no  chrome; 
they  are  to  be  found  on  pieces  dyed  in  the  fermentation  vat  oftener  than  on  those  dyed  in 
the  hydrosulphite  vat,  and  are  generally  traced  to  damp  storage  of  the  wool  or  the  pieces, 
but  are  also  frequently  caused  by  the  use  of  old  wooden  scrays  or  racks,  in  the  cracks  of 
which  mildew  fungi  grow  rapidly.  In  most  cases  the  removal  of  the  injurious  utensils  is 
sufficient  to  cause  the  mildew  stains  to  disappear;  a  good  and  sure  remedy  for  their  prevention 
consists  in  lining  the  wooden  utensils  with  zinc. 

As  a  rule  it  is  easier  to  prevent  defects  in  the  manufacture  of  goods  than  to  remedy 
faults  once  apparent.  They  often  become  noticeable  only  when  already  fixed  in  the  goods  by 
one  or  more  of  the  subsequent  operations,  so  that  it  is  difficult,  naj',  often  impossible,  to 
remove  them  again.  The  best  guarantee  for  the  production  of  sound  merchantable  goods, 
therefore,  is  the  conscientious  carrj'ing  out  of  all  measures  necessary  for  the  dj'eing  operation 
and  those  preceding  and  succeeding  the  same. 


11.  The  Dyeing  of  Slubbing. 


--aiJgic— 


Slubbing  or  tops,  the  unspun  preparatory  product  of  worsted  yarn,  represent  loose 
endless  bands  of  the  long -stapled  wool  fibres  freed  by  combing  from  the  shorter  hairs,  in 
which  the  separate  fibres  have  been  laid  parallel  to  each  other,  without  being  twisted,  by 
the  preparatorj'  combing  process.  They  are  very  often  dyed  in  this  state.  Tops  and  slubbing 
are  dyed  both  for  plain  and  for  multicoloured  goods,  especially  also  for  Melanges,  because 
the  dyed  tops  can  easily  and  satisfactorily  be  mixed  with  white  and  other  colours  before 
undergoing  any  further  process  of  manufacture. 

The  tops  intended  for  dyeing  are  generally  in  a  sufficiently  cleansed  state,  as  the  wool 
before  being  combed  into  slubbing  has  already  passed  through  the  washing  process  in  the 
loose  state.  If  it  is  necessary  to  remove  before  dyeing  the  small  amount  of  spinning  fat  that 
has  got  into  the  tops  during  the  combing  operation,  boiling  with  pure  water  or  a  short  luke- 
warm treatment  with  1 — S^/o  ammonia  will  generally  suffice.  If  the  tops  contain  too  much 
fat,  they  are  scoured  with  about  S'/o  soda  at  122"  F  for  '/a — 1  hour  and  subsequently  well  rinsed. 

The  dyed  tops  being  put  to  the  most  varied  uses,  the  demands  made  upon  the  fastness 
of  the  colours  vary  very  greatly. 

Accordingly,  in  discussing  the  dyeing  of  slubbing,  the  following  divisions  may  be  dis- 
tinguished in  regard  to  the  groups  of  dyestuffs  to  be  considered: 

1.  Slubbing  intended  for  heavy  milling; 

2.  Slubbing  intended  for  light  milling; 

3.  Slubbing  intended  for  knitting  yarns  and  hosiery; 

4.  Slubbing  intended  for  printing. 

Before  dealing  with  these  four  classes,  we  may  touch  upon  the  mechanical  appliances 
which  play  an  important  part  in  the  dyeing  of  tops  and  slubbing. 

The  mechanieal  appliances. 

Formerly  the  dj'eing  of  slubbing  was  carried  out  in  the  same  manner  as  that  of  yarns. 
The  tops  were  reeled  and  dyed  over  sticks  in  j-arn- dyeing  cisterns,  whereby  the  looseness 
of  the  sliver  necessitated  its  cautious  manipulation  during  the  dyeing  operation.  For  the 
same  reason,  and  in  order  to  obviate  as  much  as  possible  the  felting  of  the  material,  vigorous 
boiling  of  the  dye-liquid  during  dyeing  is  to  be  avoided. 

Notwithstanding  every  caution  in  working,  slubbing  is  always  more  or  less  entangled 
in  dyeing,  so  that  there  is  always  a  considerable  loss  in  spinning  and  moreover  the  yarn 
produced  is  generally  not  very  even.  On  the  other  hand  the  mechanical  dyeing  apparatus 
effect  a  considerable  preservation  of  the  material,  for  they  keep  it  stationary  whilst  the  dye- 
liquid  is  passed  (pressed)  through  it;  for  this  very  reason  they  have  been  most  widely  adopted 
for  dyeing  slubbing.  Thanks  to  the  invention  of  the  mechanical  dyeing  apparatus  which  was 
largely  assisted  by  the  progress  of  the  tar  colour  industr}',  the  dyeing  of  tops  is  nowadays 
playing  a  very  important  part  in  wool -dyeing. 

As  regards  the  appliances  to  be  considered  for  top-dj'eing,  it  cannot  be  the  object  of 
the  present  work  to  give  an  exact  and  complete  description  of  all  constructions  pertaining 
thereto.  We  shall,  therefore,  only  outline  their  characteristic  features  in  so  far  as  is  necessary 
for  the  later  discussion  of  the  dyeing  operations  proper. 

Ijalle 
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The  slubbing  which  is  dyed  in  the  form  of  tops,  i.  e..  of  cylindrical  rolls,  diflfers  advan- 
t.i;;'-ously  from  the  wool  in  the  loose  state,  when  dyed  in  a  mechanical  apparatus.  These 
tops  represent  a  structure  which  offers  in  all  its  parts  the  same  resistance  to  the  circulating 
fluid,  whose  cvi-n  penetration  presents,  tlierefore,  no  difficulties,  provided  that  the  liquid  is 
successfully  forced  through,  and  not  around,  them. 

In  order  to  attain  this  it  is  necessary  to  dye  the  tops  in  vessels  that  tit  closely  to  their 
outer  compass;  moreover,  to  be  able  lo  apply  a  vigorous  circulation  of  the  liquid  by  means 
of  a  pump  which  easily  overcomes  the  resistance  of  the  material,  naturally  greater  in  compa- 
rison than  that  of  loose  wool;  and,  finally,  for  the  last-named  reason,  in  dyeing  tops  on 
mechanical  apparatus  even  more  attention  has  to  be  paid  to  a  good  and  perfect  solubility  of 
the  dyestutVs  used  than  in  dyeing  loose  wool,  because  the  evenly  and  firmly  wound  top  acts 
upon  any  undissolved  ingredients  or  sediments  forming  in  the. liquid  like  an  exceedingly  fine 
filter  which  retains  all  undissolved  particles;  if  these  are  present  in  excess,  the  circulation  of 
the  liquid  is  as  a  matter  of  course  impeded,  and  defective  dj'eings  ensue. 

The  simplest  mechanical  apparatus  is  the  one  constructed  on  the  packing  system:  the 
tops  are  placed  into  one  or  more  pot- like  receptacles  with  perforated  bottoms  arranged  by 
the  side  of  one  another;  they  are  closed  by  perforated  lids  which  weigh  down  the  tops  through 
their  own  weight  or  are  screwed  down  by  other  contrivances,  so  that  the  inner  side  of  the 
vessel  is  everywhere  in  contact  with  the  material.  By  means  of  a  centrifugal  pump  the  liquid 
is  pumped  out  of  the  collector  alVixed  to  the  bottom  of  the  vessel,  sprayed  over  the  tops  and 
penetrates  the  wool  either  by  gravitation  or  by  the  pressure  of  the  pump;  the  liquid  collects 
again  in  the  basin  underneath  the  vessel,  and  ihe  circulation  is  then  repeated. 

The  so-called  revolver  apparatus,  based  on  the  same  principle  but  constructed  in  a 
slightly  difterent  manner,  are  also  much  used.  They  contain,  around  a  vertical  tube,  in  one  or 
more  planes  one  above  another,  a  number  of  receptacles  each  fitted  with  a  perforated  bottom 
and  closed  by  a  perforated  lid;  into  each  of  these  receptacles  a  top  is  placed.  The  whole 
apparatus  stands  in  a  vessel  fitted  with  a  pump,  by  means  of  which,  when  set  in  motion,  the 
liquid  is  raised  within  the  central  tube,  then  distributes  itself  into  the  separate  receptacles  and, 
penetrating  the  tops  flows  back  into  the  collector. 

In  so  constructed  apparatus  it  is  advisable,  for  Ihe  production  of  even  results,  to  change 
the  direction  of  the  liquid  during  the  dyeing  operations.  This  is  accomplished  either  by 
interrupting  the  dyeing  operation  and  turning  and  changing  the  tops  or,  in  a  still  better  and 
simpler  manner,  by  suitable  appliances  which  permit  of  the  receptacles  containing  the  material, 
being  moved  round  by  180 ",  or,  lastly,  by  reversing  the  circulation  of  the  liquid. 

Other  apparatus  are  those  of  the  creel  sj-stem,  which  contain  a  contrivance  for  using 
tops  with  a  hollow  centre.  These  are  stuck  on  perforated  tubes,  singly  or  2  or  3  at  a  time 
which  in  their  turn  are  placed  on  another  perforated  cylinder;  the  uppermost  and  lowest 
layers  of  the  tops  are  then  closed  up.  The  whole  stands  in  an  apparatus  fitted  with  a  pump. 
The  liquid  penetrates  the  tops  either  from  the  inside  to  the  outside  or  reserved;  by  reversing 
the  pump  the  circulation  of  the  liquid  can  be  easily  changed.  The  re-packing  of  the  tops  or 
the  turning  motion  of  the  receptacles  is  consequently  dispensed  with  in  these  apparatus  which, 
therefore,  otVer  some  advantage  over  the  previously  described  constructions. 

Kinally,  there  are  some  apparatus  in  use  for  dyeing  tops  which  run  on  very  similar 
lines  to  the  Klauder-Weldon  apparatus  described  in  the  dyeing  of  loose  wool,  and  which 
strictly  speaking,  cannot  be  regarded,  like  these,  as  mechanical  dyeing  apparatus. 

In  them  the  slubbing  is  hung  on  to  sticks  which  are  fixed  into  the  flanges  of  a  hollow 
drum  in  such  a  way  that  the  slubbing  appears  like  the  spokes  of  a  wheel.  The  latter  moves 
round  ;i  horizontal  axis,  and  is  imincrsed  up  to  this  axis  in  the  dye  liquid.  When  the 
cylinder  revolves  the  slubbing  dips  alternately  into  the  liquid  which  gradually  penetrates  and 
dyes  the  material  so  that  an  even  result  is  attained. 

As  already  mentioned,  the  introduction  of  mechanical  dyeing  apparatus  has  given  a 
great   impetus  to   top   and   slubbing  dyeing;   they   are   at  present  almost  exclusively  dyed  in 
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mechanical  machines  and  dyeing  in  hanks  has  been  given  up  ahnost  entirely.  All  methods 
for  dyeing  slubbing  must  therefore,  in  the  first  place  be  so  chosen  that  they  can  be  carried 
out  in  an  apparatus;  and  no  methods  or  dyestuffs  that  fail  to  satisfy  these  demands  can  be 
considered  suitable  for  slubbing  dyeing,  and  may,  consequently,  be  neglected  in  the  following 
discussions.  In  the  few  cases  where  the  slubbing  is  dyed  in  the  state  of  loose  hanks,  the 
solubility  of  the  dyestuffs  is  not  of  such  vast  importance,  and  then  the  dyeing  is  ruled  by 
the  same  principles  as  that  of  yarn  dyeing  in  open  dye  vessels;  we  may  therefore  refer  for 
these   purposes  to  the  corresponding  chapters  on  yarn  dyeing. 


o(  slubbing. 


1.  The  Dyeing  of  slabbing  for  heavy  milling. 

Shibbing  intended  for  goods  whicli  have  to  undergo  heavy  milling,  is  expected  to 
po-s.-<  the  utmost  fastness  to  milling,  war  and  light,  and  the  same  dyestuifs  have  therefore 
to  be  employed  as  are  used  in  dyeing  loose  wool,  i.  e.,  Indigo  and  the  fastest  of  the  other 
dyt-stulis,  viz.,  the  Mordant,  Alizarine  and  Clirome  developing  dyestuffs. 

The  number  of  shades  required  is  very  numerous  and  far  less  limited  than  in  the  case 
loose  wool  dyeing. 

In  the  following  lines  we  propose  to  deal  with  the  dyestuffs  suitable  for  that  purpose 
and  ih^is  employment,  arrangechaccording  to  the  principal  colours  in  use. 


1 "  „  ojahite  of  ammonia 
20°;.  Acid  Alizarine  Black  SE  paste 

5*/o  acetic  acid,  2%  sulphuric  aciJ 


Black. 

As  for  dyeing  loose  wool,  the  dyestuffs  chiefly  to  be  considered  for  dyeing  slubbing 
intended  for  heavy  milling  are  our  Acid  Alizarine  Black  brands. 

Owing  to  Acid  Alizarine  Black  SE  and  SET  not  dissolving  very  easily,  some 
caution  is  necessary  in  their  use  for  dyeing  slubbing  and  special  regard  must  be  had  to  the 
good  solution  of  the  dj'estuffs.    The  following  manner  of  operating  is,  therefore,  to  be  followed: 

The  dyebath,  for  which  water  of  the  greatest  possible  softness,  free  from  lime,  should 
be  used,  is  prepared  at  first  with  1  —  2%  oxalate  of  ammonia  and  the  requisite  amount  of 
well  dissolved  dyestuff  which  must  be  added  to  the  bath  through  a  sieve.  The  temperature 
is  raised   to   nearly   boiling   point,   the   apparatus  set  in  motion,  the  bath  heated  to  the  boil, 


8°/.  Acid  Alizarine  Black  SN 

S"/.  acetic  acid;  l,5*/o  suliilniric  ac 


and  boiling  continued  for  '/«  hour.  Then  C— 8%  acetic  acid  are  added  in  several  portions,  most 
conveniently  by  means  of  a  dripping  funnel,  in  order  to  exhaust  the  bath,  but  the  Acetic  Acid 
may  also  be  partly  replaced  at  the  close  of  the  dyeing  process  by  1—2%  sulphuric  acid.  The 
bath  being  exhausted,  2—3%  bichrome  is  added  and  the  shade  developed  by  boiling  for 
'/«— 1  hour. 

If  tiie  material  is  very  lirmly  packed,  a  little  ammonia  must  be  added  at  the  outset  of 
the  dyeing  operation,  so  that  the  bath  has  a  slightly  alkaline  reaction,  and  after  boiling  for 
'/i  hour  the  same  manner  of  working  as  stated  above  is  continued. 
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Acid  Alizarine  Black  SNT 

>  acetic  acid;  2,5 ",o  sulphuric  acii 


In  operating  with  the  very  soluble  and,  consequently,  for  apparatus  dyeing  more  suitable 
Acid  Alizarine  Black  SN  and  SNT,  the  goods  should  be  entered  at  122°  F  into  the  dye- 
bath  which  has  been  prepared  with  the  dissolved  dyestuff  and  3  — S'/o  ac.c  acid;  when  using 
copper  vessels  it  is  necessary  to  add  first  3';'2  oz  ammonium  sulphocyanide  to  every  200  gallons 
of  liquid.  The  pumping  apparatus  being  set  in  motion,  the  temperature  is  raised  to  the  boil, 
and  boiling  continued  for  '/o  hour.  By  means  of  a  dripping  funnel  2—3%  sulphuric  acid  are 
then  slowly  added,  and  after  the  bath  is  exhausted  and  boiling  has  been  continued  for  another 
V2  hour,  the  blacks  are  developed  with  2-3%  bichrome  and  the  whole  boiled  further  for 
'/<  hour. 

Combined  with  Patent  Blue  A  and  Fast  Acid  Violet  for  lighter  shades.  Acid  Alizarine 
Black  SE  as  well  as  SN,  owing  to  their  bright  plummy  shade  yield  blueblacks  to  darkblues. 
These  are  much  used  on  account  of  their  great  fastness. 

The  shades  obtained  with  Acid  Alizarine  Black  SE,  SET,  SN  and  SNT  upon  tops 
satisfy  all  demands  made  upon  them;  they  are  fast  to  wear,  light,  bleeding  and  milling,  so 
that  they  do  not  bleed  into  white  or  light  accompanying  colours  nor  change  their  shade  when 
heavily  milled.  They  therefore  take  the  foremost  rank  in  the  production  of  fast  blacks  upon 
upon  tops  and  slubbing. 

Acid  Alizarine  Black  R  and  the  other  kindred  brands,  such  as  RH,  3B,  3B  extra, 
T  etc.,  do  not,  indeed,  lay  claim  to  the  same  superiority  as  regards  fastness  to  bleeding  as 
the  afore -mentioned  brands,  but  are  in  most  cases  also  satisfactory  for  blacks  fast  to  milling 
upon  tops.  Easily  soluble,  capable  of  being  dyed  from  the  beginning  in  an  acid  bath,  reliable 
as  to  accuracy  of  shade,  also  very  fast  to  wear  and  extremely  so  to  light,  they  are  used  most 
extensively  for  slubbing  dyeing.  Even  for  goods  subjected  to  heavy  milling  they  can  be  used 
almost  throughout  without  hesitation.  They  are  worked  in  the  following  manner:  The  bath 
is  prepared  at  104—122°  F  with  10  7o  Glauber's  salt,  2%  sulphuric  acid  and  the  requisite 
quantity  of  the  dissolved  dyestuff  (after  having  added,  when  using  copper  apparatus,  3'/o  oz 
ammonium  sulphocyanide  to  every  200  gallons  fluid,  in  order  to  neutralize  the  injurious  reaction 
of  the  metal).  The  apparatus  is  then  set  in  motion,  the  temperature  raised  to  the  boil  within 
'/■2  hour,  and  during  boiling  for  an  hour  1—2%  sulphuric  acid  are  added  in  order  to  exhaust 
the  bath.  Finally,  the  shade  is  developed  with  l'/-2  — 2'/2%  bichrome,  and  boihng  continued  for 
20  —  30  minutes.  For  shading  Acid  Alizarine  Black  brands  the  following  are  used:  Fast  Mordant 
Blue,  Acid  AUzarine  Violet,  Acid  Alizarine  Grenade,  Dianil  Fast  Red  PM,  Alizarine  Red  IWS, 


4,5 ";»  Acid  Alizarine  Black  R 
0,75  "I'o  Fast  Mordant  Blue  B 
0,1  "Jo  Mordant  Yellow  O 

10 "0  Glauber's  s.ilt,   2°  o  sulphuric 
3",o  bichrome. 
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Mordant  Yellow.  Alizarine  Yellow  GGW,  Ac.J  Alizarine  Yellow  RC,  moreover  Patent  Blue  A, 
Fast  Aiid  \i"Ut,   Milling   Blue  2R  extra,  Flavazine  T,   the  latter  in  not  too  large  quantities. 

Willi  a  view  to  quicker  working  and  in  order  to  save  steam  and  time,  Acid  Alizarine 
Black  is  frequently  dyed  in  one  bath  and  then  chromed  in  another. 

All  brands  of  Acid  Alizarine  Black  <an  also  be  dyed  on  previously  mordanted  goods, 
and  in  that  case  are  used  in  combination  with  Alizarine  Blue  and  Fast  Mordant  Blue  for  the 
production  of  blueblack  shades.  In  that  event  it  is  necessary  for  the  sake  of  better  fixation 
to  add  at  the  close  of  the  dyeing  operation  '..—1%  bichrome,  and  continue  boiling  for  another 
';t  hour. 

Blue. 

The  best  and  fastest  blue  sh;ides  u|)on  stubbing  are  obtained  by  means  of  Indigo,  the 
employment  of  which  in  a  mechanical  apparatus,  especially  for  dark  shades,  has  been  rendered 
possible  by  the  introduition  of  our  hydrosulphite  vat,  which  is  free  from  sediment. 


Indigo,  dyed  with  Indigo  MLB  Vat  I 

in  the  hydrosulphite  v.tt. 


In  order  to  avoid  the  troublesome  re-packing  in  dyeing,  the  method  of  acidifying  the 
vat  is  adopted,  as  has  already  been  explained  in  discussing  the  dyeing  of  loose  wool  on 
mechanical  apparatus  (p.  26).  To  prevent  unnecessary  repetitions,  we  therefore  refer  to  those 
descriptions  which  also  apply  to  the  dyeing  of  slubbing. 

Thanks  to  the  absence  of  free  alkali  in  the  vat,  further  in  consequence  of  the  short 
time  of  the  dyeing  process,  and  the  possibility  of  producing  even  dark  blues  in  one  dip,  the 
Indigo  dyed  slubbing  has  a  loose  open  handle  and  is  very  pliable  in  spinning.    The  dyeing  of 


Indigo,  dyed  with  Indigo  MLB  Val  I 
in  the  hydrosulphite  v.it. 


slubbing  with  Indigo  must  therefore  be  regarded  as  the  best  method,  not  only  in  respect  of 
the  fastness,  but  also  as  to  the  quality  of  the  goods  manufactured  from  these  tops. 

Of  chrome  developing  dyestufis  for  blues  fast  to  milling,  besides  those  already  alluded 
to  in  the  previous  chapiter  produced  with  Acid  Alizarine  Black,  the  following  are  to  be  chiefly 
considered:  F'ast  Mordant  Blue  B  and  R,  Chromotrope  ^B,  F4B,  DW,  and  Acid  Aliz- 
arine Blue  BB. 

The  above-named  Chromotrope  brands  are  very  soluble,  which  makes  them  suitable  for 
apparatus  dyeing.  In  using  them  however  account  must  be  taken  of  the  fact  that  they  are 
sensitive  to  bright  coiiper,  the  action  of  which  impairs  their  fastness  and  causes  the  shade 
not  to  turn  out  as  deep  and  full  as  under  normal  conditions.    It  is,  however,  possible  to  work 
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Chromotrope  DW 
,  Patent  Blue  A 
Mordant  Yellow  O 


without  any  ill  effect  in  copper  apparatus,  as  long  as  these  are  not  bright  but  covered  with 
a  piotective  layer  of  oxide.  Moreover,  the  harmful  effect  of  copper  can  be  counteracted  b}' 
the  addition  of  S'/a  oz  ammonium  sulphocyanide  to  every  230  gallons  dye  liquid. 

Chromotrope  FB,  F4B  and  DW  are  first  dj'ed  in  a  sulphuric  acid  bath  and  developed 
with  bichrome,  lactic  acid  and  sulphuric  acid.  Chromotrope  FB  yields  the  reddest,  F4B  the 
greenest  shades,  while  DW  stands  between  the  two.  For  shading  Alizarine  Red  IWS,  Acid 
Alizarine  Grenade  R,  Acid  Alizarine  Violet  N,  Mordant  Yellow  O,  Acid  Alizarine  Black,  Patent 
Blue  A  etc.  are  used.  Chromotrope  FB  has  a  tendency  to  bleed  in  milling,  especially  when  the 
goods  have  been  allowed  to  lie  unwashed  and  wet  longer  than  necessary;  it  should,  therefore, 
be  used  with  caution  for  goods  to  be  subjected  to  heavy  milling  and  which  contain  light  accom- 


i'':»  Chromotrope  F4E 
0,5°;o  Patent  Blue  A 
0,5''o  Fast  Acid  Violet  R 


panying  shades.  In  that  respect  Chromotrope  F4B  and  DW  are  better,  and  will  satisfy  most 
demands  as  to  fastness  to  bleeding. 

Concerning  the  other  fastness  properties  of  the  Chromotropes  it  may  be  mentioned  that 
all  three  brands  are  very  satisfactory  as  regards  fastness  to  light,  rubbing  and  wear;  in 
matching,  however,  regard  should  be  had  to  the  fact  that  Chromotrope  FB  and  F4B  turn 
somewhat  redder  in  milling  and  steaming,  behaving  therefore  contrary  to  Alizarine  Blue, 
whereas  Chromotrope  DW  scarcely  changes  at  all  under  these  treatments. 

Fast  Mordant  Blue  R  and  B,  which  also  have  the  advantage  over  the  three  Chromo- 
trope brands  that  they  yield  fast  blue  lakes  on  previously  mordanted  material  are  rather  better 
than  Chromotrope  DW  in  respect  of  fastness  of  the  chromed  shades.  In  their  employment 
as   chroming  developing  dyestuffs.  Fast  Mordant  Blue  B   and  R   are   further  distinguished  for 


:!°lo  Fast  Mordant  Blue  R 
0,3*'/.,  Acid  Alizarine  Grenade  R 
0.4  °o  Patent  Blue  A 
I'l^o  Glauber's  salt,  3"/o  acetic  acid; 
2  "Z^,  bichrome. 
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not  requiring  as  much  bichrome  and  no  lactic  acid  for  developing  the  shade,  whereby  the 
soft  handle  and  great  pliability  of  ihc  material  is  preserved.  Regarding  fastness  to  light, 
milling,  potting,  rubbing  and  alkali,  Fast  Mordant  Blue  H  and  R  satisfy  all  demands  that  can 
be  made  upon  dyestuffs  intended  for  dyeing  goods  fast  to  milling.  Considering  their  good 
solubility  and  equalising  properties  the  Fast  Mordant  Blues  are  undoubtedly  destined  to  play 
a  great  part  in  slubbing  dyeing. 

In  using  them,  iron  vessels  must  be  avoided,  because  they  turn  the  shade  brown;  the  in- 
jurious action  of  copper  upon  the  shade  can  be  obviated  by  the  addition  of  3';.  oz  ammonium 


:',JS"..  Acid  Alizarine  Brown 
(1.4  ■<,  Patent  Blue  A 
D.-.r,,  Acid  Violet  JBF 
K)"/.  Cihiuboc's  s.ilt,  4";«  sulplii 
3°„  fluoiidc  of  cliroiiic. 


sulpliOL-yaniile  to  every  200  gallons  liquid.  Fast  Mordant  l.ui'  i-  m-i  >ncu  ^^JL,l  i"  :itJ '„ 
Glauber's  salt  and  o°o  acetic  acid;  2—3%  sulphuric  acid  are  tlun  added,  and  after  boiling 
for  an  hour  the  shade  is  developed  with  bichrome  or  chromium  lluoride.  Of  the  former  about 
half  the  quantity,   of  the   latter   the   same  quantity  as  that  of  the  dyestuff  used  is  necessary. 

If  Fast  Mordant  Blue  is  dyed  on  previously  mordanted  goods,  the  same  method  is 
followed  as  with  mordant  dyestuffs.  Considering  the  good  solubility  of  the  dyestufl"s,  however, 
an  initial  boiling  with  ammonia,  such  as  is  necessary,  e.  g.,  for  Alizarine  Blue  to  get  the 
material  well  dyed  through,  is  not  required  in  apparatus  dyeing.  In  order  to  enhance  the 
fastness  to  milling  of  Fast  Mordant  Blue  R  and  B  on  previously  mordanted  goods  some  bi- 
chrome is  added  at  the  close  of  the  dyeing  operation;  the  tenth  to  lifih  part  of  the  quantity 
of  dyestulV  used  suflices. 

If  the  property  of  Fast  Mordant  Blue  R  and  B  to  form  fast  lakes  on  previously  mordanted 
goods  leads  us   to  discuss  the  blue  mordant  dyestuffs,  amongst  which  Alizarine  Blue  stands 


■  „  bi.lirom.-.  L'.5%  l.irt:ir 

'/o  Alizarine  Blue  DNW  paste 


foremost,  we  may,  before  doing  so,  mention  Acid  Alizarine  Blue  BB  which,  although  a 
derivative  of  Alizarine,  is  to  be  used  after  the  method  of  the  chrome  developing  dyestuffs,  and 
is  of  special  interest  also  for  top  dyeing. 

Acid  Alizarine  Blue  BB  is  dyed  either  in  one  or  two  baths  which  can  be  used  over 
again  hot.  The  dyebath  is  prepared  with  25%  Glauber's  salt  and  3—4%  sulphuric  acid;  the 
liquid  is  brought  into  circulation,  and  the  dissolved  dyestuff"  is  slowly  added.  After  boiling 
for  1  hour  the  steam  is  turned  off",  and  3—4%  fluoride  of  chrome  are  added  by  means  of  a 
dripping  apparatus,  after  which  the  shade  is  developed  by  boiling  for  1 — 1'/»  hours.  Darker 
blue  shades  are  obtained  by  the  addition  of  Alizarine  Red  IWS  and  Mordant  Yellow  O. 
Seeing  that  fluoride  of  chrome  reacts  upon  copp' r.  it  is  necessary  to  employ  either  zinc-lined 
apparatus  or  such  a;?  arc  covered  from  previous  operations  with  a  protective  layer  of  oxide^ 
otherwise  ammonium  sulphocj'anide  must  be  added  to  the  dyebath. 
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The  blue  shades  obtained  with  Acid  AHzarine  Blue  BB,  though  somewhat  more  sensitive 
to  alkali  than  those  obtained  with  the  above-named  dyestufFs  or  with  Alizarine  Blue,  offer 
absolute  safety  as  regards  bleeding,  and  as  the  milling  of  tops  is  often  not  a  severe  or  strongly 
alkaline  one.  Acid  Alizarine  Blue  BB  can  be  employed  in  many  cases  without  hesitation. 
Moreover,  if  the  tops  are  rinsed  with  acetic  acid  after  milling,  as  is  frequently  done,  the  change 
of  shade,  even  in  heavy  milling,  of  Acid  Alizarine  Blue  BB  is  reduced  to  a  minimum. 

Of  the  genuine  mordant  dyestufls  Alizarine  Blue  is  to  be  considered  for  blue  shades. 
As  it  is  essential  when  employed  in  apparatus  dyeing,  that  the  colour  be  properly  dissolved, 
two  methods  can  be  followed,  which  depend  upon  the  employment  of  either  the  ordinary 
Alizarine  Elue  brands,  or  their  bisulphite  compounds,  the  "S"  brands.  The  difference  between 
these  two  groups  has  been  discussed  already  in  the  chapter  on  "loose  wool"  (page  28).  As 
for  the  mode  of  employing  Alizarine  Blue,  we  refer  to  the  particulars  given  about  the  general 
dyeing  methods,  in  vol  I,  page  139  and  140,  which  deal  with  apparatus  dyeing  of  the  Alizarine 
Blue  brands  and  the  dyeing  of  the  "S"  brands. 

We  must  again  draw  attention  to  the  fact  that  blue  shades  dyed  with  Alizarine  Blue 
are  the  better  dyed  through,  the  less  lime  there  is  present  in  the  water  used  for  dyeing;  it  is  there, 
fore  best  to  work  with  condensed  or  purified  water.  If  no  water  free  from  lime  be  available, 
the  unevenness  of  the  first  lot  must  be  put  up  with,  and  working  be  continued  in  old  baths. 
In  that  case  the  liquid,  after  allowing  it  to  cool  down,  is  neutralized  with  ammonia,  then  further 
2— 3''o  ammonia  are  added,  and  the  same  operation  as  with  the  first  lot  is  repeated. 

The  blue  shades  produced  with  the  Alizarine  Blue  brands  are  distinguished  for  excellent 
fastness  properties,  and  satisfy  all  demands  made  upon  the  fastness  of  slubbing  intended  for 
men's  materials.  They  are  shaded  off,  according  to  the  desired  shade,  with  Ceruleine,  Galleine, 
Alizarine  Red  IWS,  Mordant  Yellow  O,  Acid  AHzarine  Yellow  RC,  Fast  Mordant  Blue,  Aliz- 
arine Brown  etc. 

Among  the  Alizarine  Blue  dyestuffs  we  must  finally  mention  Alizarine  Direct  Blue  B 
which  is  extremely  valuable  for  the  production  of  fast  blue  shades  upon  tops,  thanks  to  its 
superior  fastness  to  wear  and  light  and  the  general  properties  which  must  be  considered  in 
the  process  of  manufacture,  such  as  fastness  to  milling,  steaming  and  carbonising,  as  well  as 
the  brightness  of  the  shade.  According  to  the  demands  made  upon  the  goods  in  their  manu- 
facture, the  colour  is  applied  either  simply  in  an  acid  bath  or  upon  previously  mordanted  goods, 
or  with  the  view  to  producing  the  greatest  possible  fastness,  by  aftertreatment  with  bi- 
chrome,  after  the  manner  of  the  chrome  developing  dyestuffs.  For  shading  off  a  number  of 
dyestuffs  may  be  used  corresponding  to  the  mode  of  dyeing  employed,  viz:  Alizarine  Blue  or 
Fast  Mordant  Blue,  Alizarine  Yellow  etc.,  if  dyed  upon  previously  mordanted  goods;  Fast 
Mordant  Blue,  Chromotrope,  Mordant  Yellow,  Acid  Alizarine  Red  etc.,  if  dyed  after  the  manner 
of  the  chrome  developing  dyestuffs;  or  Fast  Acid  Violet,  Milling  Blue,  Patent  Blue  A,  Milling 
Yellow,  Flavazine  T  etc.,  if  dyed  in  an  acid  bath. 

Alizarine  Direct  Blue  B  is  of  special  interest  for  producing  bright  and  light  shades, 
which  owing  to  their  purity,  their  green  evening  shade  and  their  excellent  fastness  to  wear, 
occupy  at  least  the  same  rank  as  those  obtained  with  Alizarine  Blue.  They  stand  moderate 
milling  well,  and  although  not  absolutelj'  fast  to  bleeding,  will  practically  satisfy  all  demands, 
even  as  regards  heavy  milhng,  especially  if  the  goods  are  treated  with  the  necessary  caution 
in  milling,  and  the  shades  are  moderately  light.  Alizarine  Direct  Blue  B  shows  the  same 
adv.intages  over  Alizarine  Blue  as  the  first-named  Chrome  developing  dyestuffs,  viz:  a  con- 
siderably better  preservation  of  the  quality  of  the  tops,  combined  with  a  simpler,  quicker  and 
safer  mode  of  working. 

Green  and   Olive. 

In  order  to  produce  green  and  olive  shades  fast  to  milling  upon  slubbing,  Indigo  is  used 
for  grounding,  and  then  topped  according  to  the  desired  shade. 

The  grounding  with  Indigo  upon  tops  is  effected  in  the  same  manner  as  described  in 
discussing  the  blue  shades.  On  the  Indigo  ground  so  obtained  pure  green  shades  are 
produced  by  topping  the  same  in  an  acid  bath  with  Mordant  Yellow   O;  if  necessary,  with 
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the  aci'         ■  iil'^F-T'  ',  nTfRTsub^tquently  developing  the  chrome  developing  dyestufls 

with  bicliioiiie.    -  -.^ 

Darker  green  and  olive  shades  are  obtained  by  topping  the  comparatively  darker  Indigo 
ground  either  with  Acid  Alizarine  Grey  G,  Acid  Alizarine  Brown  B,  and  Mordant 
Yellow  O,  or  with  Chromotrope  FB,  F4B,  DW  and  Mordant  Yellow  O,  or  with 
Fast  Mordant  Blue  R,  B,  Mordant  Yellow  O  and  Acid  Alizarine  Brown  B.  The 
last  and  the  first  combination  are  preferable  to  the  second  which  requires  larger  amounts  of 
chrome  for  the  fixation  of  the  Chromotropes,  whereby  a  partial  destruction  of  the  Indigo 
ground  is  easily  brought  about.  This  may,  however,  be  avoided  by  adding  lactic  acid  in 
chroming,  in  addition  to  bichroine. 

If  it  is  desired  to  work  direct,  viz  without  an  Indigo  ground,  it  is  possible  to  obtain 
very  fast  green  and  olive  shades  by  combining  Acid  Alizarine  Black  SE  or  SN  or  Acid 


L'.2J",.  Acid  Alizarine  Black  SN 
O.S'n  Mordant  Yellow  O 
0,5%  Patent  Blue  A 
0,5%  Acid  Alizarine  Brown  BB 
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Alizarine  Blueblack  SB  with  Mordant  Yellow  O  or  Acid  Alizarine  Yellow  RC, 
which  combinations  can  bo  shaded  off  with  Fast  Mordant  Blue  B  and  Patent  Blue  A  or  Aliz- 
arine Direct  Green  G  for  brighter  and  greener  shades,  and  with  Acid  Alizarine  Brown  BB 
for  duller  shades,  Which  incline  towards  brown.  The  dyeing  method  for  either  Acid  Alizarine 
Black  SE  or  SiN  is  guided  by  the  rules  laid  down  for  apparatus  dyeing  with  these  dyestuffs. 
In  order,  therefore,  to  avoid  unnecessary  repetitions,  we  refer  to  the  particulars  given  on  page 
92  etc.  regarding  the  employment  of  these  dyestuffs  for  black. 

Green  shades  superior  in  brightness  to  those  obtained  with  Acid  Alizarine  Black,  and 
excelling  them  somewhat  in  point  of  fastness  to  light,  without  being  inferior  to  them  in  any 
other    respect    of  fastness,   are   produced    with  Fast  Mordant  Blue  R   or  B   and  Mordant 


2%  Fast  Mordant  Blue  B 
0,5°,.  Mordant  Yellow  O 
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Yellow  O,  if  necessary,  with  the  assistance  of  Patent  Blue  A.  This  combination  is  espec- 
ially suitable  for  apparatus  dyeing,  on  account  of  the  easy  solubility  of  the  dyestuffs,  and  is 
further  distinguished  for  requiring  comparatively  little  bichrome  for  the  development  of  the 
shade.  The  bath  is  prepared  with  10%  Glauber's  salt,  2—3%  sulphuric  acid  and  the  requisite 
quantity  of  dyestuff,  dyeing  being  commenced  at  122—140°  F.,  the  bath  heated  to  the  boil; 
if  necessary,  a  further  I-  2"o  sulphuric  acid  is  added,  and  boiling  continued  for  ^,'i  hours. 
Bichrome  is  then  poured  in  (half  the  weight  of  the  dyestuff  used)  and  boiling  continued  for 
further  "/j  hours.  When  working  in  bright  copper  apparatus  it  is  necessary  to  add  to  the 
bath  some  ammonium  sulphocyanide  before  starting  the  dyeing  operation. 


3^/,.  Alizarine  Direct  Green  G 
1.75 ■'  0  Alizarine  Direct  Blue  B 

IC/o  filaubt-r's  salt,  5";„  acetate  u 
'l.o'^'v  acetic  acid;  -i",!,  sulphuric  ac 


2'^ln  bichrome. 


Similar  green  shades  are  obtained  bj'  using  Chromotrope  ¥B,  F4B  and  DW  instead 
of  Fast  Mordant  Blue.  Dyeing  is  carried  out  in  the  same  way  as  stated  above,  but  the  shades 
are  developed  by  the  addition  of  bichrome,  lactic  and  sulphuric  acid,  as  described  on  page  50. 

Acid  Alizarine  Green  G  is  likewise  to  be  recommended  for  the  production  of  green 
shades  fast  to  milling  in  a  mechanical  apparatus.  The  procedure  is  the  same  as  with  Acid 
Alizarine  Blue  BB  (compare  page  96),  but  rather  more  care  must  be  exercised  in  adding 
the  acid;  for  developing,  fluoride  of  chrome  answers  as  well  as  bichrome.  In  developing  with 
fluoride  of  chrome  it  is  necessary'  to  proceed  as  was  stated  for  Acid  Alizarine  Blue  BB,  for 
counteracting  the  injurious  eftect  of  the  fluoride  of  chrome.  Acid  Alizarine  Blue  BB,  Fast 
Mordant  Blue  B,  R,  Mordant  Yellow  O,  Alizarine  Red  IWS  are  suitable  for  development  with 
fluoride  of  chrome,  and  the  same  dyestuffs  with  the  exception  of  Acid  Alizarine  Blue  BB  can 
also  be  developed  with  bichrome.  For  shading  off  in  smaller  quantities  and  after  the  addition 
of  chrome,  the  following  are  used:  Patent  Blue  A,  Fast  Acid  Violet  and  Milling  Blue  2R  extra. 


bichron 
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Alizarine  Direct  Green  G  is  of  very  great  interest  for  the  production  of  fast  green 
shades  on  stubbing.  This  dyestuff,  which  can  be  employed  both  as  an  acid  and  a  chrome 
developing  dyestuff,  and  can  also  be  dyed  on  previously  mordanted  material,  shows  verv 
satisfactory  fastness  to  water,  milling  and  alkali,  excellent  fastness  to  light,  and  being  also 
fast  to  rubbing,  steaming  and  carbonising,  withstands  all  finishing  operations  and  is  sufficiently 
fast  to  wearing. 

In  consequence  of  the  variety  of  its  dyeing  methods.  Alizarine  Direct  Green  G  can  be 
used  in  several  ways.  It  either  serves  for  topping  slubbing  which  was  grounded  with  Indigo; 
or  as  a  foundation  for  the  production  of  green  shades  in  combination  with  the  chrome  devel- 
oping  dyestuffs,   or,  lastly,  it  can   be   dyed,   together  with   the  mordant  dyestufis,  upon  pre- 


I  '   •  ilyciny  of  slubbing. 


■T.  bu-lii..nif.   J.;,',  l..tl.lr 
:>' ,  Alizarine  Blue  SBW  paste 
Patent  Blue  A 


l,:.'5 

1,5'/.  Mordant  Yellow  O 
2X2>5*/o  acclic  acid. 


viously  mordanted  material.  Used  by  itself,  it  yields  bright  biiiegreen  shades  which  are  employed 
either  as  self  shades  or  shaded  ofT  with  Alizarine  Yellow  GGW,  Mordant  Yellow  O  etc.  If 
goods  are  dyed  with  Alizarine  Direct  Green  G  alone,  acid  dj'eing,  distinguished  for  excellent 
fastness  to  milling  and  bleeding,  satisfies  in  most  cases  all  demands,  though  it  is  still  surpassed 
in  that  respect,  when  dyed  on  previously  mordanted  material,  or  even  more  so  when  devel- 
loped  with  chrome.  The  latter  methods  are  therefore  to  be  preferred  whenever  the  consid- 
eration for  white  or  light  accompanying  shades  demands  good  fastness  to  bleeding. 

Of  mordant  dj'estuffs  which  claim  interest  for  the  production  of  green  and  olive  shades 
fast  to  milling  upon  tops,  we  have  to  mention,  in  the  first  place  —  in  addition  to  the  Aliz- 
arine Blue  brands  to  be  combined  with  Mordant  Yellow  O  or  Al  izarine  Yello  wGG  VV 
and   Patent  Blue  A,  and  to  be  used  as  described  in  the  foregoing  paragraph  —  the  Ceru- 


.■l'„  liidir.imc,  •J.S"/,,  t.irtar 
.^..^<';.i  Cemleine  A  paste 
O,0.'>'''o  Alizarine  Brown  paste 
O.'29'l,  Alizarine  Blue  DNW  past;: 
2X5 •;•  •«:>•«'<:  a.iil. 


lei  lies,  all  of  which  are  employed  in  apparatus  dyeing  upon  chrortie  mordant.  In  order  to 
obtain  a  good  penetration  of  colour,  and  to  avoid  the  filtration  of  undissolved  particles  of 
dyestufl"  floating  in  the  comparatively  small  amount  of  water,  the  brands  Ceruleine  paste  A 
and  cone,  as  well  as  the  purer  and  bluer  brands  paste  B,  BR  paste  and  BWR  powder,  are 
used  as  follows.  The  dyebath  is  prepared  with  the  requisite  quantity  of  dyestuft"  and  2 — 3°/o 
ammonia,  so  as  to  impart  to  it  a  slightly  alkaline  reaction.  The  pump  is  then  set  into  motion 
and  the  bath  heated  to  boiling  point.  After  boiling  for  about  an  hour,  5 — 10%  acetic  acid, 
are  then  added,  by  preference  through  a  dripping  apparatus  till  the  bath  is  exhausted,  and 
boiling  continued  for  another  hour. 

The  same  method  is  followed  in  working  by  the  single  bath  method,  i.  e.,  when  intending 
to  proceed  with  the  dyeing  in  the  mordanting  bath.  Even  then  it  is  necessary  to  neutralize 
the  mordant  bath  before  dyeing  by  the  addition  of  ammonia  until  a  distinctly  alkaline  reaction 
stts  in.  The  further  operation  is  the  same  as  stated  above  and  as  described  in  greater  detail 
in  discussing  the  general  methods  of  dyeing  (vol.  I,  page  140). 

The  brands  Ceruleine  SW  paste,  S  and  S  cone,  which,  being  bisulphite  compounds,  are 
more  soluble  than  the  brands  named  hitherto,  are  therefore  most  suitable  for  the  dyeing  of 
sluhbing  in  a  mechanical  apparatus.  In  using  them,  the  same  mode  of  operation  as  that 
described  for  bisulphite  dyestuffs  in  vol.  I,  page  139  is  followed. 

Ceruleines  are  shaded  oflf,  according  to  requirements,  with  Alizarine  Blue,  Fast  Mordant 
Blue.  Alizarine  Direct  Blue  B,  Alizarine  Direct  Green  G,  Patent  Blue  A,  Alizarine  Brown, 
Moid.iiu  Yellow  and  Acid  Alizarine  Yellow  RC.    Thus,  bright  green  shades  are  obtained  by 
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a  combination  of  the  Ceruleine  l^  brands  with  AHzarine  Direct  Green  G,  Patent  Blue  A  and 
Mordant  Yellow  O;  darker  green  shades  with  Ceruleine  A  paste  and  Alizarine  Direct  Blue  B 
Alizarine  Blue  SBW  or  DNVV  and  Mordant  Yellow  O,  whilst  olive  shades  are  produced  by 
using  Ceruleine  paste  A,  Alizarine  Blue  A  and  Alizarine  Brown. 

In  conclusion  we  may  mention  Alizarine  Green  S,  which  is  to  be  considered  for 
the  purpose  of  grounding  darker  shades  of  green  and  olive.  It  is  employed  in  a  similar  manner 
to  the  Ceruleine  S  brands. 

With  regard  to  the  fastness  of  green  and  olive  shades  produced  with  mordant  dyestuffs 
on  the  one  hand,  and  with  chrome  developing  dyestuffs  on  the  other  hand,  it  may  be  said 
that  they  are  equivalent  in  point  of  fastness  to  alkali,  milling  or  light.  Respecting  fastness 
to  rubbing,  evenness  and  reliability  for  dyeing  through,  the  shades  obtainable  with  Ceruleine 
and  the  other  mordant  dyestuffs  upon  previously  mordanted  material  are  inferior  to  those 
produced  with  chrome  developing  dyestuffs  and  Alizarine  Direct  Green  G.  The  same  applies 
in  greater  measure  to  the  preservation  of  the  quality  of  the  material,  which  is  easily  explained: 
For  the  mordant  dyestufts  not  only  require  the  material  to  be  dyed  for  a  longer  time,  owing 
to  its  having  first  to  be  boiled,  but  they  also  necessitate  initial  boiling  in  an  alkaline  dyebath, 
which  impairs  the  softness  and  openness  and,  consequently,  the  spinning  capacity  of  the  slubbing. 

Considering  the  sum  total  of  their  properties,  the  first  named  combinations  of  the  chrome 
developing  dj'estuft's  deserve  the  preference  over  the  shades  obtained  with  Ceruleine  and 
the  other  mordant  dyestufls. 

Brown. 

For  brown  shades  obtained  with  mordant  dyestufts  we  have  to  consider  Alizarine 
Brown    which   is  dyed  upon  material  previously  mordanted  with  bichrome  and  tartar,  lactic 


S"/,,  bichrome,  2,5  "/o  tartar 
S'/o  Alizarine  Brown  powder 
O.i'U  Alizarine  Yellow  GGW  powder 
O,!**/*  Alizarine  Orange  powder 
2X-.5'Vo  acetic  acid. 


formic  or  sulphuric  acid.     For  purposes  of  apparatus  dyeing  the  powder  brands,  being  soluble 
alkali  salts,  are  more  suitable  than  the  paste  brands. 

In  that  case  the  dyebath  is  prepared  with  the  dyestuff  which  has  previously  been  dissolved, 
by  preference  in  condensed  water;  the  goods  are  entered  at  about  104"  F.,  heated  to  the  boil, 
and  after  boiling  for  '/-'  hour  5%  acetic  acid  are  added  in  order  to  neutralize  the  alkali  salt 
and  to  exhaust  the  emainder  of  the  dyestuft".  For  shading  oft"  the  following  are  used:  for  yellow 
brown  shades  Alizarine  Yellow  GGW  or  Mordant  Yellow  O;  for  redder  shades  Alizarine  Red  IWS 
or  Alizarine  Orange  N  powder,  for  dark  brown  shades  Alizarine  Blue  DNVV,  Ceruleine  A  paste. 
Alizarine  Direct  Green  G  or  Fast  Mordant  Blue  B  and  R. 


3,25»,'„  Acid  Alizarine  Brown  BB 
1,1  >  Mordant  Yellow  O 
0,5"  o  Acid  Alizarine  Red  G 

10%  Glauber's  salt,  :!%  sulphuric  a( 
2,5"  „  bichrome. 
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l.T-  .  Acid  Ali.iirinc  Brown  B 
II  I'.-.,  Acid  Alizarine  Black  SE  powder 
u.TS- .  Acid  Alizarine  Yellow  RC 
111'-  Glauber'*  Mlt,  5',  an-tic  .irul;   J"o  sulphuric  ; 

J. 5*.'*  bichromc. 


If,  instead  of  the  powder  brands,  the  Alizarine  Brown  paste  brands  are  used,  the  same 
process  as  indicated  for  Ahzarine  Blue  and  as  previously  described  in  detail  (vol.  I,  page  139) 
is  to  be  followed,  i.  e.,  the  dyebath  must  be  made  alkaline  with  ammonia  at  the  outset,  in 
order  to  effect  an  even  penetration  ol  the  material. 

About  the  mordant,  it  may  be  remarked  that  for  fuller  brown  shades  which  are  shaded 
off"  with  much  mordant  yellow  it  is  advisable  tn  mordant  the  material  with  bichrome  and 
sulphuric  acid,  in  order  to  enhance  the  fastness  to  bleeding;  also,  that  for  very  deep  shades 
some  bichrome  or  fluoride  of  chrome  must  be  added  at  the  close  of  the  dyeing  operation,  in 
order  to  improve  the  fastness  to  milling. 

In  the  same  degree  as  the  green  and  blue  shades  produced  with  chrome  developing 
dyestuffs  are  superior  to  those  produced  with  mordant  dyestuffs  (as  regards  the  preservation 
of  the  softness  and  pliability  of  the  slubbing).  Alizarine  Brown  is  surpassed  by  the  chrome 
developing  dyestuffs  which  are  suitable  for  brown  shades. 

Foremost  among  the  latter  are  to  be  mentioned  Acid  Alizarine  Brown  R,  B,  BB,  RP 
and  T.  All  these  brands  are  easily  soluble  in  water,  can  be  dyed  direct  in  a  sulphuric  acid  bath, 
and  yield  exceedingly  fast  brown  shades  when  developed  with  bichrome.  Dyeing  is  carried  out 
with  the  addition  of  10 "/o  Glauber's  salt  and  3—4%  sulphuric  acid;  the  material  is  entered  hot, 
and  the  shade  developed  after  boiling  for  an  hour  by  adding  2%,  for  very  dark  shades  up 
to  4%  bichrome.  It  is  admissible  to  use  old  baths  over  again,  only  care  has  to  be  taken  not 
to  work  them  too  acid,  as  the  shades  then  tend  to  come  up  lighter.  For  this  reason  it  is 
more  economical  to  work  in  separate  dye  and  developing  baths. 


0,;j',.,  Fast  Mordant  Blue  B 
0.9°,.  Mordant  Yellow  O 
0,0"  •  Acid  Alizarine  Red  B 
10*,.  Glauber's  5.ilt,  .•}";,  sulphui 
2,5*.  bicliromc. 


Goods  can  be  dyed  with  Acid  Alizarine  Brown  in  copper,  lead  and  tin  apparatus,  the 
shade  is  impaired,  however,  by  iron.  All  chrome  developing  dyestuffs  are  suitable  for  shading 
off',  especially  Alizarine  Yellow  GGW,  Mordant  Yellow  O,  Alizarine  Red  IWS.  Acid  Alizarine 
Red  G  and  B,  Acid  Alizarine  Grenade  R,  Acid  Alizarine  \'iolet  N,  Fast  Mordant  Blue  R,  B, 
Acid  Alizarine  Black  SE,  Chromotrope  FB,  F4B,  DW,  also  for  shading  off' in  smaller  percentages, 
after  the  chroming,  such  fast  acid  dyestuffs  as  Patent  Blue  A,  Milling  Blue  2R  extra,  Fast 
Acid  Violet  etc. 

Full  darkbrown  shades  of  superior  fastness  to  milling  are  obtained,  e.  g.,  with  Acid 
Alizarine  Brown  BB,  Acid  Alizarine  Black  SE  and  Mordant  Yellow  O;  if,  in  such  cases,  larger 
quantities  of  Acid  Alizarine  Black  are  used,  dyeing  must  bo  begun  in  a  neutral  bath  containing 
some  ammonia,  as  prescribed  for  Acid  Alizarine  Black  (page  92).  Red  brown  shades  are 
obtaintd  by  combining  Acid  Alizarine  Brown  R,  RP  or  B  with  Alizarine  Red  IWS  and  Mordant 
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Yellow  O,  or  with  Acid  Alizarine  Grenade  R  and  Mordant  Yellow  O,  whereas  brown  shades 
inclining  more  towards  olive  are  obtained  with  Acid  Alizarine  Brown  B  or  T,  Mordant 
Yellow  O  and  Fast  Mordant  Blue  B  or  R,  or  instead  of  the  latter  with  Chromotrope  D\V  and  F4B. 

In  all  these  cases  a  better  preservation  of  the  material  is  ensured  than  it  is  possible  to 
obtain  on  previouslj'  mordanted  slubbing  with  Alizarine  Brown,  and  the  fastness  to  milling, 
rubbing  and  wear  of  the  shades  so  produced  is  as  good  and  partlj'  better  than  that  obtained 
with  Alizarine  Brown. 

Furthermore,  fast  brown  shades  satisfactory  as  regards  fastness  properties  and  price  can 
be  produced  with  the  chrome  developing  dyestufts  hitherto  mentioned.  Thus,  Acid  Aliz- 
arine Black  SE  or  R,  Alizarine  Red  IWS  and  Mordant  Yellow  O  can  be  combined 
for  dyeing  brown  shades;  also,  combinations  of  Fast  Mordant  Blue  R  or  B,  Acid  Ali- 
zarine Red  or  Acid  Alizarine  Grenade  R  and  Mordant  Yell  ow  O  dye  easily,  equalize 
well,  and  yield  very  fast  browns. 

The  superior  fastness  of  the  shades  obtained  with  Acid  Alizarine  Brown,  their  cheapness 
and  quick  application  have  helped  to  introduce  Acid  Ahzarine  Browns  within  a  comparatively 
short  time,  and  to  supplant  to  a  large  extent  Alizarine  Brown  in  slubbing  dyeing.  Moreover  the 
introduction  of  Acid  Alizarine  Brown  has  greatly  decreased  the  demand  for  two  of  the  older  chrome 
developing  dyestufts,  Chromogen  I  and  Chrome  Brown  RO;  still  for  certain  purposes  these  colours 
are  often  resorted  to  and  they  deserve  to  be  mentioned  on  account  of  some  excellent  qualities. 

Whilst  Acid  Alizarine  Brown  can  also  be  dyed  on  previously  mordanted  material,  and 
yields  upon  the  same  almost  as  fast  lakes  as  when  developed  by  chroming,  Chrome  Brown 
shows  similar  characteristics  to  Chromotrope  FB;  it  is  a  dyestuff  which  must  be  developed  by 
an  aftertreatment  with  chrome;  it  requires  for  its  thorough  development  rather  strong  acid 
and  chrome  baths,  and  is  best  developed  with  bichrome,  lactic  and  sulphuric  acid.  Dyed  in 
a  sulphuric  acid  bath  and  developed  as  described,  Chrome  Brown  yields  bright  and  full  brown 
shades    which    can   be   shaded    off  at    will,    with   Chromotrope   FB,   F4B,  DW,   Fast  Mordant 


2*"  0  Chrome  Brown  RO 
0,3 "o  Mordant  Yellow  O 
0,6'l„  Alizarine  Red  IWS  powder 
0,2*'/o  Acid  Alizarine  Grey  G 
10*/(>  Glauber's  salt,  S^/o  acetic  acid;  2'';o  sulphuric 
i^/a  bichrome,  2''/o  lactic  acid,  l^/o  sulphuric  acid. 


Blue  R,  B,  Alizarine  Red  IWS,  Acid  Alizarine  Grenade  R,  Wlbrdant  Yellow  O,  and  Alizarine 
Yellow  GGW.  The  fastness  to  bleeding,  milling  and  light  of  the  shades  so  obtained,  though  not 
on  a  level  with  those  produced  with  Acid  Alizarine  Brown,  is  in  many  cases  sufficient. 

Shades  which  are  absolutely  fast  to  milling  and  so  fast  to  acid  that  they  stand  topping 
in  an  acid  bath,  can  be  obtained  with  Chromogene  I;  these  shades  however  are  not  so  fast 
to  light  as  those  obtained  with  Alizarine  Brown  or  Acid  Alizarine  Brown.  Chromogene  I 
is  dyed  either  in  one  or  two  baths,  both  being  used  over  again  at  the  boil.  The  material  is 
first  dyed  with  Chromogene  I,  10%  Glauber's  salt  and  4<'i'o  sulphuric  acid,  and  then  developed 
widi  1 — o%  sulphuric  acid  and  3— B'/o  bichrome.  Care  must  be  taken  however  that  a  suffi- 
cient quantity  of  bichrome  be  used,  and  that  the  bath  be  kept  sufficiently  acid  during  this 
operation.  Chromogene  I,  which  is  suitable,  above  all,  for  producing  light  shades,  is  shaded 
off  with  Alizarine  Red  IWS,  Mordant  Yellow  O  and  Patent  Blue  A.  The  excellent  equalising 
property,  good  fastness  to  rubbing  and  absolute  fastness  to  milling  of  the  Chromogene  shades 
are  features  which  stand  out  yet  unsurpassed  as  compared  with  the  shades  obtained  with 
Alizarine  Brown  and  combinations  of  logwood,  fustic.  Alizarine  Red  and  Ahzarine  Orange; 
on  the  other  hand  it  must  be  admitted  that  Chromogene  has  been  outclassed  by  the  Acid 
Alizarine  Brown  brands,  as  regards  fastness  to  light,  and  cheapness. 
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2"«  Alizarine  Red  IWS  powder 
0,45*>  Alizarine  Brown  paste 
0.4*;.  Alizarine  Blue  DN'W  paste 
2,5*/«  acetic  acid. 


Copper,  Claret  and  Currant. 

Whilst  pure  red  shades  fast  to  milling  upon  slubbing  for  men's  suitings  are  scarcely  in 
demand,  except  for  effect  threads,  and  will  therefore,  be  treated  in  a  later  chapter  devoted 
to  the  production  of  bright  decorative  shades,  the  quieter  red  shades,  such  as  copper,  claret 
and  currant,  are  more  required. 

Prior  to  the  introduction  of  the  chrome  developing  dyestuffs  copper  shades  were  produced 
mostly  with  Alizarine  Orange  N  upon  bichrome-sulphuric  acid  mordant,  claret  and  currant 
shades  upon  the  same  mordant  with  Alizarine  Red  and  Alizarine  Grenade;  and  they 
were  shaded  oft"  with  Alizarine  Yellow  GGW  or  Mordant  Yellow  O  towards  j'ellow,  with  Aliz- 
arine Blue  or  Ceruleine  towards  blue,  and  Alizarine  Brown  was  used  for  toning  down.  But 
the  shades  so  produced  cannot  be  pronounced  particularly  fast;  they  change  their  shade  in 
heavy  milling  and  steaming  fairly  considerably,  and  are  especially  liable  to  bleed  in  milling. 


2'/«  Acid  Alizarine  Red  G 
2'*/o  Acid  Alizarine  Grenade  R 
0,8*/.,  Mordant  Yellow  O 

10%  Glaubers  sail,  3".  sulphuric  ari 


l.i.'lit 


Far  better  results  are  obtained  with  the  red  chrome  developing  dyestuffs  Acid  Ali- 
zarine Red  G  and  B,  Acid  Alizarine  Grenade  R,  Acid  Alizarine  Violet  N,  to  which 
may  be  added  Alizarine  Red  IWS  and  Dianil  Fast  Red  PH,  both  to  be  developed 
with  bichrome  in  an  acid  bath.  All  the  above-named  dyestuffs  are  of  very  good  solubility  for 
the  purposes  for  apparatus  dj'eing  and,  with  the  exception  of  the  one  last  mentioned,  possess 
very  satisfactory  equalising  properties.  They  are,  therefore,  dyed  in  an  apparatus  with  the 
addition  of  10—20%  Glauber's  salt  and  go/o  sulphuric  acid;  the  material  is  entered  at  128°  F. 
or  more.  After  boiling  for  an  hour,  2 — 3%  bichrome  are  added  and  boiling  continued  for 
another  '/«  hour.  Mordant  Yellow  O  is  used  for  shading  oft"  towards  yellow  and  Fast 
Mordant  Blue  towards  lilue.     By  means  of  suitable  combinations  of  the  above-named  dj'c- 


2,5° .,  Dlanil  Fast  Red  PH 
0,:)75*;.  Acid  Alizarine  Black  SE  powder 
0,5*.  Acid  Alizarine  Yellow  RC 
10*,«  GlauWr's  sail,  ri",«  accute  of  ammonia; 
2,5*/.  acclic  acid 
2*i«  bichrome. 
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stuffs  with  one  another  and  with  the  shading  off  dyestuffs  (small  quantities  of  Patent  Blue  A 
or  Fast  Acid  Violet  A2R  may  also  be  used),  all  shades  from  currant  to  claret  can  be  obtained. 

The  shades  so  produced  satisfy  in  most  cases  all  demands  regarding  fastness;  only  in 
very  severe  milling  is  it  possible  for  shades  chiefly  produced  with  Acid  Alizarine  Red  G  or  B 
to  cause  defects,  if  the  goods  are  left  too  long  unwashed  in  the  milling  liquid,  for  both  these 
dyestuffs   are  liable   under   these  unfavourable   circumstances   to  bleed,  or  to  lose  in  intensity. 

Where  extreme  demands  as  to  fastness  to  bleeding  are  made,  it  is  necessary  to  use 
Dianil  Fast  Red  PH  which  can  be  shaded  off  with  Acid  Alizarine  Yellow  RC  towards 
yellow,  with  Fast  Mordant  Blue  R  or  B  or  Acid  Alizarine  Black  SE  towards  blue,  and  avith 
Acid  Alizarine  Brown  BB  towards  a  duller  brown.  The  dyebath  is  prepared  witfrthe  solution 
of  dyestuffs  required,  together  with  5",'o  acetate  of  ammonia;  the  goods  are  entered  at 
86 — 104°  F.,  the  temperature  being  raised  not  too  quickly  to  the  boil,  and  after  boiling  for 
'/a  hour  2— S'/o  acetic  acid  are  slowly  added  by  means  of  a  dripping  funnel.  When  the  bath 
is  exhausted,  the  shade  is  developed  with  2 — 3%  bichrome  and  boiling  still  continued  for 
^/4  hour. 

By  means  of  this  combination  red  shades  are  obtained  which  are  extremely  fast  to 
milling,  and  which  also  satisfy  all  demands  as  regards  fastness  to  light  and  wearing. 


Drab. 

As   was    the   case   in   loose   wool   dyeing,   so   in   slubbing   dyeing  also,  the  fastest  drab 
shades  are  obtained  on  an  Indigo  ground. 


Upon  Indigo  Grotind : 
0,14"^  Acid  Alizarine  Grey  G 
0,1*,,  Alizarine  Red  IWS  powder 
0,07  »/o  Alizarine  Yellow  GGW  powder 

10";o  Glauber's  s.iit,  i>*',o  acetic  acid 


0,25";.  bichri 


0,5°  o  lactic 


The  grounding  with  Indigo  is  done  in  an  apparatus  by  means  of  the  hydrosulphite  vat 
free  from  sediment.  The  working  methods  to  be  observed  have  already  been  described  in 
detail  on  page  26.  The  Indigo  shades  thus  obtained  upon  slubbing  are  well  dyed  through,  do 
not  rub,  and  offer  an  even  and  solid  foundation  for  topping. 

For  that  purpose  it  is  above  all  necessary  to  use  well  equalising  and,  at  the  same  time, 
fast  chrome  developing  dyestuffs,  because  any  unevenness  becomes  much  more  apparent  in  the 
lighter  drabs  than  in  the  dark  shades  described  in  the  foregoing  chapters.  It  is,  moreover, 
advisable  to  choose  dyestuffs  which  dye,  and  are  developed,  in  an  acetic  acid  bath,  and  which 
do  not  require  too  much  chrome,  as  otherwise  a  partial  destruction  of  the  Indigo  ground,  by 
oxidation,  may  easilj'  take  place.  To  the  chrome  bath  is  also  added  lactic  acid,  the  presence 
of  which  exercises  a  favourable  influence  on  the  preservation  of  the  Indigo  ground. 


•  0  Alizarine  Brown  paste 

%  Alizarine  Yellow  GGW  powder 

'l„  Alizarine  Blue  DNW  paste 
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In  the  first  place  the  following  are  suitable  for  the  production  of  drab  shades  upon 
stubbing  grounded  with  Indigo:  Fast  Mordant  Blue  R,  B,  Alizarine  Red  IWS,  Alizarine 
Vcllow  GCW,  which  are  developed  with  fluoride  of  chrome,  but  still  better  with  bichrome; 
besides,  Acid  Alizarin  c  Gre  yd,  Acid  Alizarine  Brown  B,  Acid  AlizarineGren  ad  cR, 
Mordant  Yellow  O,  Chromotrope  FB  and  F4B,  Acid  Alizarine  Blueblack  B  and  3B, 
all  of  which  must  be  developed  with  bichrome.  To  them  may  be  added  for  shading  off  the 
fastest  acid  dyestufl's,  such  as  Acid  Rosamine  A,  Fast  Acid  Violet  R,  Acid  Violet  5BF,  Milling 
Blue  2R  extra,  and  Patent  Blue  A. 

Less  fast  to  light,  especially  as  far  as  the  blue  ingredient  is  concerned,  arc  drab  shades 
obtained  upon   bichrome  tartar   mordant,   by   the  combination  of  Alizarine  Blue  with  Ali- 


0,'>',.  Acid  Alizarine  Blaclc  SE  powder 
0,45*.  Acid  Alizarine  Brown  BE 
0.18' .  Mordant  Yellow  O 

111"/.  «;|.iii!ht's  salt.  r»*",„  ncrlir  nciil ;  S'/o  snlphunc 


I  •/.  bichr, 


zarine  Brown,  Alizarine  Red  IWS  and  Alizarine  Yellow  GGW.  These  dyestuflfs 
are  worked  at  first  in  a  bath  containing  some  ammonia.  The  liquid  is  then  gradually  acidified 
after  boiling  for  '/a  hour,  by  slowly  dropping  acetic  acid  into  it,  wilh  a  view  to  a  perfect 
(i.xation  of  the  dyestufls.  The  use  of  water  free  from  lime  and  the  further  utilization  of  old 
dyebaths  (as  described  in  vol.  I,  page  139),  facilitates  the  process  considerably  and  ensures 
an  even  dyeing  through  of  the  slubbing.  Anyhow,  the  penetration  as  well  as  the  matching 
of  shades  is  not  an  easy  matter  when  dyeing  light  drabs;  these  are  therefore  nowadays  almost 


0,25 '/o  Acid  Alizarine  Grey  G 
0,025*/o  Fast  Acid  Violet  R 
0,025  "/o  Patent  Blue  A 

lO'^.'a  Glauber's  salt,  3*'/o  acetic  acid;  'J^/o  sulplu 

0,25 "io  bichrome. 


exclusivuly  |iiijauixii  wall  liir  chrome  developing  dyestuffs,  which  equalise  better  and  can  be 
more  easily  matched  than  Alizarine  dyestuffs. 

Bluegrey  to  grey  shades  are  dyed  with  Acid  Alizarine  Black  SE  or  Acid  Aliz- 
arine Blue  WE  which  can  be  shaded  oft"  with  Alizarine  Direct  Blue  B,  Acid  Alizarine 
Brown  BB  or  Acid  Alizarine  Red  G  and  Mordant  Yellow  O.  The  water  ought  to  be  as  free 
from  lime  as  possible;  the  goods  are  boiled  with  the  addition  of  1— 2%  oxalate  of  ammonia 
and  2°/o  ammonia,  and  after  boiling  for  '/»  hour  acetic  acid  is  slowly  added  and  the  shade 
developed,  according  to  the  required  depth,  with  'It — I'/a'/o  bichrome.  The  shades  are  dis- 
tinguished for  their  fastness  to  milling  and  light. 

For  lighter  grey  shades  the  combination  of  Acid  Alizarine  Blueblack  B  or  3B 
with  Acid  Alizarine  Brown  BB  and  Mordant  Yellow  O  which  equalises  well,  is  to  be 
recommended;  in  that  case  the  material  is  initially  dyed  with  the  addition  of  10%  Glauber's 
salt  and  3°/o  acetic  acid.  When  the  bath  is  nearly  exhausted  and  after  a  further  addition  of 
2°i'o  sulphuric  acid,  the  shade  is  developed  with  Vi — 1%  bichrome.  Delicate  silver  grey  shades 
are  dyed   in  the  same  manner  by  means  of  Acid  Alizarine  Grey  G  which  can  be  shaded 
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0,3  °/o  Acid  Alizarine  Brown  BB 
0,16  "/o  Mordant  Yellow  O 
0,.!l'';o  Acid  Alizarine  Red  G 

W'lo  Glauber's  salt,  3''/o  acetic  acid;  i7o 


0,5"/o  bichrome. 


oft'  with  Acid  Alizarine  Red  G  and  Mordant  Yellow  O,  for  clearer  shades  with  Fast  Acid 
Violet  A2R  and  Patent  Blue  A. 

For  very  light  silver  grey  shades  Fast  Acid  Blue  R  is  an  excellent  dyestufi' which 
can  be  employed  in  an  acetic  acid  bath  without  after-treatment,  and  possesses  very  good 
fastness  to  milling  and  light. 

The  chief  dyestuff  for  light  brown  and  drab  shades  is  Acid  Alizarine  Brown  BB 
which  may  be  shaded  oft"  with  Alizarine  Red  IWS  or  Acid  Alizarine  Red  G  and 
Mordant  Yellow  O. 

Salmon  and  strawberry  shades  are  obtained  with  Alizarine  Red  IWS  or  Acid 
Alizarine  Red  G,  shaded  oft'  with  Mordant  Yellow  O  and  Acid  Alizarine  Grenade  R 
or  Acid  Alizarine  Violet  N  or  also  with  Patent  Blue  A,  whereas  olive  and  mignonette 
shades  are  produced  with  Mo  rdant  Yellow  O,  shaded  off  with  Fast  Mordant  Blue  B  or  R, 
Acid  Alizarine  Blueblack  3B  and  Patent  Blue  A,  on  the  one  hand  and  with  Alizarine 
Red  IWS  or  Acid  Alizarine  Red  G  on  the  other  hand. 

Owing  to  their  solubility,  their  equalising  property  and  good  fastness  to  milling  and  light 
Fast  Mordant  Blue  R  and  B  yield  an  excellent  foundation  for  every  kind  of  drab  shades. 


0,01  »,„  Patent  Blue  A 
0,45%  Alizarine  Red  IWS  powder 
0,1 »;,  Mordant  Yellow  O 

10";o  Glauber's  salt,  3°/„  sulpluiiic  acid 


0,5  "/o  bichrome 


Combined  with  Mordant  Yellow  O  for  shading  oft"  towards  yellow,  with  Acid  Alizarine  Red 
G  and  B  or  Alizarine  Red  IWS,  or  Acid  Alizarine  Grenade  R  towards  red,  with  Acid 
Alizarine  Brown  BB  for  darkening  —  to  which  may  be  added  in  small  quantities  Patent 
Blue  A  and  Fast  Acid  Violet  A2R  —  the  most  varied  fast  drab  shades  can  be  produced  by 
means  of  Fast  Mordant  Blue,  by  dyeing  them  first  in  a  sulphuric  acid  bath  and  developing 
with  chrome. 


0,5  •,„  Fast  Mordant  Blue  B 
0,05'';o  Mordant  Yellow  O 
0,1 ";«  Acid  Alizarine  Red  G 

IO";o  Glauber's  salt,  3  "/„  acetic  ariil;    2" 
0,5  "/o  bichrome. 
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Lastly,  drab  shades  of  verj'  good  fastness  to  milling,  but  not  very  fast  to  light,  can  be 
produced  on  slabbing  material  for  cheaper  articles,  with  Chromogene  I,  especially  light 
browns  and  drabs  which  may  be  combined  with  Alizarine  Red  1  \VS  and  Mordant  Yellow  O, 
and  also  some  Patent  Blue  A;  likewise  greys  and  olives,  if  shaded  ofi'  with  Fast  Mordant 
Blue  B,  Mordant  Yellow  O  and  Patent  Blue  A. 

White  and  Pearl. 

White  and  pearl  shades  are  in  frequent  request  for  mixing  with  other  colours.  They 
therefore  play  an  important  part  in  slubbing  dyeing. 


u,001°:<,  Methyl  Violet  BB  extra 

2,5".  S0.11., 
iiflorwards  sulphured. 


For  their  production  the  same  methods  are  followed  as  for  loose  wool;  but  dry  bleaching, 
being  especially  difficult  to  apply  to  slubbing,  is  seldom  resorted  to,  and  the  "wet"  methods 
are  consequently  preferred  as  being  easily  and  safely  carried  out  in  an  apparatus.  Having 
already  discussed  in  detail  the  production  of  these  shades,  it  suffices  to  refer  here  to  page  39  ff., 
in  order  to  avoid  unnecessary  repetitions. 

Another  method  may  however  be  mentioned  as  jxirticularly  adapted  for  bleaching 
slubbing.  The  apparatus  used  for  the  same  consists  of  a  vessel  capable  of  being  hermetically 
closed  and  lined  inside  with  lead;  it  is  connected  with  an  air  pump  and  a  cylinder  containing 
liquid  sulphurous  acid,  and  contains  a  pressure  gauge  and  a  waste  tap;  on  the  bottom  is 
placed  a  small  vessel  with  water.  The  latter  is  heated  before  the  commencement  of  the 
bleaching  process  to  140  —  158°  F.,  and  supplier  the  necessary  moisture  by  evaporating  the 
water  in  the  vacuum.  The  material  is  previously  evenly  wetted  with  soap  in  a  special  apparatus, 
some  Methyl  Violet  or  Crystal  Violet  O  being  added.  It  is  then  hydroextracted  and  brought 
into  the  vessel  without  being  rinsed;  the  latter  is  then  closed  and  the  vacuum  pump  set  in 
motion.  After  a  short  time  the  pump  is  stopped,  and  sulphurous  acid  allowed  to  enter  the 
vessel  till  the  pressure  is  reduced  to  O.  After  about  6  hours  the  sulphurous  acid  is  drawn 
off,  the  apparatus  opened  and  the  bleached  slubbing  dried. 

This  method  of  vacuum  bleaching  is  especially  well  adapted  to  tops  the  quality  of  which 
is  not  injured  by  it.  The  strength  of  the  bleach  is  controlled  by  the  pressure  of  the  vacuum 
1.  e.,  the  more  or  less  completely  the  air  is  emptied  out  of  the  vessel  before  the  admission  of 
the  sulphurous  acid. 

Effect  Shades. 

Bright  effect  shades,  such  as  blue,  red,  yellow,  green  etc.  are  in  great  demand  in  the 
manufacture  of  mens  suitings  intended  for  heavy  milling. 

The  slubbing  is  dyed  in  the  manner  as  described  on  pages  67  and  58  for  decorative 
colours  on  loose  wool. 

It  goes  without  saying  that  in*  dyeing  these  shades  on  slubbing  the  fastness  to  the 
finishing  processes  of  the  goods  must  be  taken  in  consideration,  and  that  great  precautions 
must  be  adopted  in  order  to  obviate  faulty  results,  since  these  effect  shades  are,  generally 
speaking,  of  rather  looser  character. 


Tlie  dyeing  of  sUibbing  fur  light  milling. 


2.  The  Dyeing  of  slubbing  for  light  milling. 

The  field  of  employing  slubbing  for  the  manufacture  of  ladies'  material  is  a  very  big 
one,  and  consequently  a  great  quantity  is  dyed  nowadays  for  this  purpose. 

The  fastness  properties  of  colours  used  for  ladies'  goods  are  distinctly  inferior  to  those 
used  for  gentlemen's  suitings,  for  ladies'  cloths  have  not  to  stand  so  much  wear  and  tear  and 
are  less  exposed  to  climatic  changes  and  influences.  Moreover,  owing  to  the  rapid  change  of 
fashion,  these  cloths  are  woven  in  a  looser  way,  viz:  they  need  not  last  quite  so  long  as  men's 
goods.  Consequently,  no  severe  requirements  as  to  milling  are  made,  as  the  firmness  of  the 
material  is  not  such  an  essential  point. 

Ladies'  cloths  have  to  stand  milling  in  weak  soap  or  water  and  they  need  not  be 
decatised  very  energetically;  also  no  fastness  to  potting  is  required.  Alkaline  reactions  are 
seldom  experienced  in  the  finishing  processes,  consequently  a  considerable  number  of  dyestuft's 
are  suitable  which  could  not  be  used  for  gentlemen's  suitings  because  they  would  not  withstand 
the  necessary  operations  and  would  either  lose  depth  or  change  their  shade. 

On  the  other  hand,  the  colours  suitable  for  ladies'  goods  are  far  more  brilliant;  the  shades 
more  varied;  the  colour  compositions  brighter  and  more  many-sided  than  those  for  gentlemen's 
wear,  although  it  must  be  admitted  that  in  recent  years  the  colour  variations  and  contrasts 
in  men's  suitings  have  been  considerably  increased. 

On  account  of  the  great  variety  of  shades  asked  for  in  the  manufacture  of  ladies'  cloths, 
the  dyer  has,  on  his  part,  to  look  round  for  colours  which  enable  him  to  meet  these  varied 
requirements:  he  will  use  methods  and  dyevvares  which  permit  of  a  quick  and  certain  matching 
and  dyeing  of  shade. 

Simpler  dyeing  methods,  dyeing  in  an  acid  bath  or  dyeing  with  chrome  developing 
colours,  are  therefore  generally  preferred  to  dyeing  on  a  mordant  or  to  combining  Indigo  with 
other  colours   because   they   enable   dyers  to   dye   to  pattern  much  more  readily  and  quickly. 

The  requirements  which  are  made  upon  the  fastness  of  the  colours  on  slubbing  material 
which  is  used  for  ladies'  cloths,  are:  fastness  to  water,  fastness  to  stoving,  fair  fastness  to  light, 
fastness  to  perspiration  and  resistance  to  alkalies,  especially  ammonia  and  street  dirt-  etc. 

In  order  to  dye  easily  and  accurately,  it  is  also  necessary  that  the  colours  are  readily 
soluble  so  that  the  employment  of  mechanical  appliances  is  possible;  also  that  they  equalise 
fairly  well.  Slight  unevennesses  in  the  dyed  slubbing  are  counter-balanced  by  the  ginning, 
melanging,  spinning  and  weaving,  so  that  the  requirements  as  to  equalising  are  not  very  high. 
The  number  of  colours  which  answer  these  requirements  is  a  very  considerable  one,  and 
consequently  one  and  the  same  shade  can  often  be  produced  in  various  ways  sufficiently  fast. 
Of  course,  generally  speaking,  the  faster  dyestufls  and  faster  combinations  ought  to  be  pre- 
ferred in  case  there  is  a  choice  open  between  several  colours  or  colour  combinations,  since 
the  cost  of  production  of  the  faster  colour  is  scarcely,  or  very  little  higher  than  that  of  the 
colours  of  inferior  fastness.  Moreover,  the  difference  of  price  is  very  minute  in  comparison 
to  the  value  of  the  goods;  and  finally  the  pieces  manufactured  from  slubbing  are  generallj' 
of  a  better  quality,  and  the  colours  consequently  required  to  be  more  durable. 

We  shall  briefly  discuss  in  the  following  chapters,  the  production  of  the  principal  shades, 
in  a  similar  manner  to  what  we  have  said  in  former  chapters  about  the  various  colour  combi- 
nations. It  is  of  course  impossible  to  include  in  this  work  a  description  of  all  the  shades 
which  are  used  in  the  manufacture  of  ladies'  cloths. 


Black. 

Next  to  Acid  Alizarine  Black  SE  and  SN,  must  be  mentioned,  for  the  production  of 
Black  shades  on  slubbing,  which  is  intended  for  ladies'  cloths,  in  the  first  place:  Acid  Alizarine 
Black  R  and  the  brands  .33,  ;3B  extra,  RH,  RG,  AC,  T  and  TG;  all  these  brands  are  very 
fast  to  light;  very  fast  to  alkali  and  to  wearing.  They  equalise  well;  are  readily  soluble  and 
can  be  used  in  mechanical  machines. 


no 
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4.5-I.  Acid  Alizarine  Black  3B 

lO'/.  GUuU-r's  salt,  2X-'.»  wlphuri 


The  dyebatli  contains:  10%  Glauber's  Salt  and  4%  Sulphuric  Acid,  but  it  is  advisable 
to  use  only  lialf  of  the  latter  when  starting  the  dyeing  operation  at  140-170°  F.  The  bath  is 
then  heated  to  the  boil,  the  second  half  of  the  acid  added,  and  the  goods  boiled  for  1  hour.  Then 
1—2%  of  Bichronie  are  added,  and  the  shade  developed  by  boiling  for  20  minutes.  In  order 
to  counteract  the  injurious  cftect  of  the  metal  it  is  necessary  to  add  to  bright  copper  vessels, 
'/•%  of  Sulpho- Cyanide  of  Ammonia. 

Acid  Alizarine  Black  R  and  the  kindred  brands  can  be  combined  and  shaded  oft"  with 
all  chrome  developing  and  fast  acid  dyestufls. 

Jet  Blacks  are  obtained  with  Acid  Alizarine  Black  KG,  T  and  TG,  which  are  shaded 
according  to  requirements  with  Acid  Alizarine  Brown  BB  and  Mordant  Yellow  O;  for  medium 
black  shades,  Acid  Alizarine  Black  R  is  specially  to  be  recommended  (which,  on  account  of 
its  violet,  bloomy  overhand  appearance  resembles  Logwood  Black)  also  the  brand  RH  and 
the  slightly  greener  brand  AC. 


4°o  Acid  Alizarine  Black  R 
l,J5°,o  CUromotrope  Blue  WB 
0,ia°i.>  Mordant  Yellow  O 

10%  Glauber's  wit,  3°/.  sulphuric 
2»,o  bichronie,  I';,  sulphuric  acid. 


Blue  Black  shades  are  obtained  with  Acid  Alizarine  Black  3B  and  3B  extra;  in  order 
to  shade  these  towards  blue,  they  must  be  combined  with  Fast  Mordant  Blue  R,  B,  Chromo- 
trope  DW,  F4B,  FU,  Chromotrope  Blue  WB,  WG  and  A.  If  these  colours,  with  the  exception 
of  the  Fast  Mordant  Blue,  are  used  in  rather  large  quantities,  it  is  advisable  to  add  1%  of 
Lactic  Acid  and  1  %  of  Sulphuric  Acid  in  developing  with  Bichrome.  Specially*  bloomy  and 
bright  blue  blacks  are  produced  with  Acid  Alizarine  Black  R,  3B  and  3B  extra  if  they  are 
combined  with  Patent  Blue  A,  Milling  Blue  2R  extra,  Acid  Violet  6BF  and  Fast  Acid  \'iolet  A2R. 
All  these  fast  acid  dyestufls  can  be  added  to  the  developing  bath  for  shading  purposes.  The 
Acid  Alizarine  Blacks  withstand  milling  such  as  is  suitable  for  ladies'  cloths  extremely  well. 
They  are  not  at  all  affected  by  alkali  and  street  dirt.    Their  fastness  to  perspiration,  stoving, 


4..'i°„  Chroltaotrope  S 

lU";,  Gl.iuUir's  s.ilt,  S".  sulphuric  iicij 
3",  bichrome,  3*  u  lactic  acid,  1*/,  sulphu 
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7"/o  Carbon  Black  BD 
0.25°,.)  Scarlet  B  extra 
10";.  Glaubei's  salt,  3°,,,  .acetic  aciil ;  i"/o  sulphuric  acid 


light,  steaming  etc.  makes  these  colours  extremely  suitable  for  dyeing  slubbing  which  is  to  be 
manufactured  into  ladies'  cloths.  Another  beautiful  and  fast  foundation  for  black  on  slubbing 
is  obtained  with  Chromotrope  S,  SB  and  SR,  which  also  fully  answer  all  requirements  that 
are  made  upon  the  fastness  of  the  colours  for  ladies'  cloths.  Chromotrope  S  is  dyed  with 
the  addition  of  20%  Glauber's  Salt  and  8%  Sulphuric  Acid.  The  dyeing  operation  is  started 
at  about  104—140"  F;  the  bath  is  then  heated  to  the  boil,  boiled  for  1  hour,  then  3%  Bichrome, 
3%  Lactic  Acid  and  1  °'o  Sulphuric  Acid  added,  and  the  shade  developed  by  boiling  for 
another  '/i  hour.  For  shading.  Chrome  Brown  RO,  Mordant  Yellow  O,  Fast  Mordant  Blue  R,  B, 
Chromotrope  DW,  FB  and  F4B;  and  for  finally  matching  to  shade,  smaller  quantities  of  Patent 
Blue  A,  Milling  Blue  2R  extra  and  Fast  Acid  Violet  A2R  or  R,  are  suitable. 

In  order  to  obtain  blacks  which  are  very  fast  to  milling  next  to  white  wool  and  cotton, 
and  show  a  sufficient  fastness  to  alkali  and  stoving,  and  also  to  light  (for  ladies'  cloths)  Chrome 
Black  B,  T  and  2G  are  used.  The  bath  is  prepared  with  the  necessary  amounts  off  dyestuft", 
20%  of  Glauber's  Salt  and  3  %  Acetic  Acid ;  the  material  is  entered  at  a  medium  temperature, 
and  the  bath  heated  to  the  boil.  After  boiling  '/a  hour,  2%  of  Sulphuric  Acid  are  added, 
boiling  continued  for  another  '/i  hour,  and  the  shade  then  developed  bj'  boiling  for  '/-i  hour 
with  2%  Bichrome  and  2"o  Copper  Sulphate.  These  blacks  are  shaded  best  with  Mordant 
Yellow  O,  Patent  Blue  A  and  Fast  Acid  Violet  A2R.  Cheap  Blacks  which  need  not  show 
any  particular  fastness  to  milling  and  wearing,  are  obtained  with  Carbon  Black  3B,  B,  BD 
and  T,  shaded  with  Patent  Blue  A,  Flavazine  T,  Orange,  Scarlet  and  Victoria  Scarlet.  Carbon 
Blacks  are  dyed  with  10%  Glauber's  Salt  and  3%  Acetic  Acid,  to  which  is  added  after  boiling 
for  '/o  hour,  2%  of  Sulphuric  Acid.  Although  the  fastness  to  light,  acid,  alkali,  perspiration  etc. 
of  these  Blacks  is  satisfactory  for  most  purposes  as  regards  the  manufacture  of  ladies'  cloth, 
still,  the  fastness  to  water  and  milling,  also  to  stoving  and  steaming  is  considerably  inferior 
to  that  of  the  chrome  developing  colours,  so  that  they  ought  only  to  be  resorted  to  if  cheapness 
is  the  first  consideration,  and  no  great  demand  is  made  as  to  fastness. 

Blue. 

Blue  shades  suitable  for  light  milling  are  of  great  importance  in  slubbing  dyeing.  Full 
ranges  from  dark  Black-Blue  to  the  lightest  Sky-Blue  are  asked  for,  so  that  it  seems  advisable 
to  discuss  the  production  of  blue  shades  at  some  length.  Although,  as  was  said  before,  for 
special  reasons  Indigo  is  not  often  emploj'ed,  still  in  all  cases  where  fastness  is  the  predominant 
feature.  Indigo  must  be  used  for  the  production  of  blue  shades,  either  along  with,  or  as  a 
bottom  for  other  colours.  Indigo  shades  fast  to  rubbing  are  dyed  evenl}-,  expeditiously  and 
surely  by  means  of  our  Hydrosulphite  Vat  in  a  mechanical  appliance,  as  was  already  described 
in  former  chapters  (page  26  and  94).  Considering  the  shortness  of  the  dyeing  operation, 
together  with  its  great  yield  and  its  simple  application,  the  employment  of  Indigo  can  be 
highly  recommended.  The  cost  of  Indigo  shades  in  comparison  with  other  colour  combinations, 
is  slightly  higher,  but  calculated  on  the  value  of  better  qualities  of  material,  represents  only 
a  very  small  increase,  and  therefore  is  seldom  to  be  seriously  objected  to  for  better  materials. 
In  many  cases  it  is  the  novelty  which  deters  the  dyer  from  employing  the  Hydrosulphite  vat, 
although   the  latter  cannot  be  compared  in  any  way  with  the  difficulties  which  the  capricious 
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fermentation  vat  often  presents.  The  application  of  Indigo  on  mechanical  apparatus  is 
described  on  page  28,  so  that  we  may  now  turn  to  the  discussion  of  other  colour  combinations. 
The  full  deep  blue,  the  so-called  "Navy"  is  the  most  important  blue  shade.  It  is  produced 
in  a  most  satisfactory  manner  with  chrome  developing  colours,  of  which  Fast  Mordant  Blue  R,  B, 
Chromotrope  FB,  F4B,  DW,  Chromotrope  Blue  A,  WB  and  WG  are  the  principal  represen- 
tatives; without  exception  readily  soluble,  they  may  be  used  in  machine  dyeing  without  any 
difficulty.  Furthermore,  they  are  very  fast  to  milling  and  satisfy  all  requirements  of  the  market; 
they  are  fast  to  alkali,  perspiration  and  acid;  very  fast  to  light,  rubbing,  stoving;  and  finally 
they  are  scarcely,  or  very  little  changed  by  decatising.  The  dyeing  method  of  Fast  Mordant 
Blue  R    .-mil  U.  is  slightly   diflerent  from  that  of  the  other  colours.     The  latter  are  dyed  with 


;<■;„  Fast  Mordant  Blue  B 
\.h\,  Milling  Blue  'iR  extra 
U.3S".  Acid  Alizarine  Violet  N 

10°,o  l'.laulMT"s  s.ilt,  3";.  arrtii-  arid;  2" 


t,..l.i 


the  addition  of  lO^i,  of  Glauber's  Salt  and  3"o  of  Sulphuric  Acid;  the  material  is  entered  at 
122—140°  F;  the  liquid  heated  to  the  boil  and  boiling  continued  for  1  hour,  then  the  colour  is 
developed  with  3%  of  Bichrome,  3%  Lactic  Acid  and  1  "„  of  Sulphuric  Acid  by  boiling  for 
'/i— 1  hour.  Fast  Mordant  Blue  R  and  B  are  dyed  initially  with  the  same  ingredients,  but 
they  are  developed  with  I'/s— '2',j%  Bichrome  without  the  addition  of  Lactic  Acid  and  Sul- 
phuric Acid.  Contrary  to  the  other  developed  blues.  Fast  Mordant  Blue  may  be  dyed  on  a 
chrome  mordant.  In  this  case  the  dyeing  operation  is  carried  out  with  the  addition  of  Acetic 
Arid  and  finislied  with  the  addition  of  '/< — '/s°o  of  Bichrome  (boiled  20  minutes). 


J.y  „  Chromotrope  F4B 
0.8'/„  Patent  Blue  A 
(1,1*;.,  Acid  Alizarine  Black  R 
10*<  UbuWi's  siill,  3°;.  sulphurir  aiiil 
2,5*'..  birhrome,  2",'»  bctic  acid;  1 "  »  sulphuric  .ictd. 


For  shading  blue  dyestufls  the  following  may  be  used:  —  Mordant  Yellow  O,  Alizarine 
Yellow  GGVV,  Alizarine  Red  1  \VS.  Acid  Alizarine  Red  G  and  B,  Acid  Alizarine  Grenade  R,  Acid 
Alizarine  Violet  and  Alizarine  Direct  Blue  B.  In  most  cases  the  faster  acid  dj'estuffs  —  Patent 
Blue  A,  Milling  Blue  2R  extra.  Acid  Violet  .5BF,  Fast  Acid  Violet  A2R  and  R.  also  Flavazine  T 
and  S,  are  suitable  for  shading,  and  these,  moreover,  may  be  used  in  the  chrome  bath,  which 
cannot  be  said  of  the  above-mentioned  chrome  developing  colours. 

The  Chromotropes,  Chromotrope  Blues  and  Fast  Mordant  Blue  are  aflfected  bj'  metals, 
and  therefore  they  must  not  be  dyed  in  bright  dye-vessels;  the  addition  of  3  ozs.  of  Sulpho- 
Cyanide  of  Ammonia  to  every  200  gallons  of  dyeliquid  will  counter-balance  this  defect. 

Acid  Alizarine  Blue  BB  is  of  great  importance  in  slubbing  dyeing,  for  it  is  easilj'  soluble 
and  equalizes  well;  it  is  dyed  with  Glauber's  Salt  and  Sulphuric  Acid,  and  finally  developed 
with  Fluoride  of  Chrome. 

For  shading  before  chroming.  Alizarine  Red  IWS  and  Alizarine  Yellow  GGW  are  used; 
whilst  Patent  Blue  A,  Fast  Acid  Violet  R  and  Flavazine  S  are  suitable  shading  colours  after 
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developing  with  chiome.  The  shades  are  very  fast  to  water  and  bleeding,  and  since  the 
manufactured  goods  have  not  to  stand  a  very  severe  milling,  the  want  of  fastness  to  alkali  of 
the  Acid  Alizarine  Blue  BB  shades  need  not  be  reckoned  with.  Copper  in  the  presence  of 
Fluoride  of  Chrome  aflects  the  shade  considerably  and  obviates  the  lake  formation;  therefore 
It  is  necessary  to  add  Sulpho- Cyanide  of  Ammonia  to  the  bath  whenever  bright  copper 
appliances  are  used  for  dyeing. 

Alizarine  Direct  Blue  B,  which,  similar  to  Acid  Alizarine  Blue  BB,  is  to  be  considered 
a  true  Alizarine  dyestuff,  is  especially  suitable  for  the  production  of  brighter  and  lighter  blue 
shades.    It  does  not  equalize  quite  as  well  as  Acid  Alizarine  Blue  BB,  so  that  it  is  necessary 


2,25  °/o  Acid  Alizarine  Blue  BB 
0,5  7«  Alizarine  Red  1  WS  powder 
0,1  "/o  Alizarine  Yellow  GGW  powder 
20 '/o  Glauber's  salt,  4  "/o  sulphuric  arid 
4%  Fluoride  of  chrome. 


to  start  dyeing  with  the  addition  of  Glauber's  Salt  and  a  very  little  Acetic  Acid,  and  to 
add  gradually  some  more  Acetic  or  Sulphuric  Acid  in  order  to  exhaust  the  dyestuff  finally. 
In  cases  where  great  fastness  to  water  and  milling  is  required,  the  shades  are  after-treated 
with  Bichrome;  but  for  most  purposes  the  acid  dyed  shade  will  be  sufficiently  fast  to  bleeding. 
Alizarine  Direct  Blue  B  is  very  fast  to  rubbing,  alkali  and  light,  and  therefore,  on  account  of 
its  simple  application,  is  a  colour  to  be  highly  recommended  for  the  dyeing  of  slubbing;  it  is 


S'l'o  Alizarine  Direct  Blue  B 
0,25  "/o  Alizarine  Red  1  WS  powder 

■iO'l,  Glauber's  salt,  2'';o  acetic  acid;   2° 


sulph, 


2,5  7o  bichrome. 


shaded  either  with  chrome  developing  colours  or  with  fast  acid  dyestuffs  such  as  Patent  Blue  A, 
Fast  Acid  Violet,  Milling  Blue,  also  Alizarine  Direct  Green  G.  For  matching  the  shades  finally, 
the  latter  dyestufts  in  conjunction  with  Flavazine  T  and  S  are  to  be  recommended. 

By  combining  suitable  acid  dyestufts,  navy  shades  of  highly  satisfactory  fastness  can 
be  obtained,  especially  by  the  simultaneous  application  of  Milling  Blue  2R  extra,  Patent  Blue  A, 
Fast  Acid  Violet  and  Flavazine  T:  if  these  shades  are  aftertreated  with  Fluoride  of  Chrome 
or  Chrome  Alum,  their  fastness  to  milling  is  considerably  enhanced. 


■>':,  Milling  Blue  2R  extra 
17.  Patent  Blue  A 
0,4  7«  Mordant  Yellow  O 
107,  Glauber's  salt,  4°.  sulphuri 


37o  Fluoride  of  chrome. 
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A  cheaper  navy  blue  is  obtained  by  combining  Victoria  Violet  4BS  with  Patent  Blue  A 
in  an  acid  bath. 

Very  cheap  navy  blues  are  obtainable  by  combinations  of  Victoria  Violet  4BS  and 
Naphtalene  Blue  B,  Indigo  Substitute  B,  V  extra  and  Wli,  with  slight  additions  of  Flavazine  T  for 
darkening  purposes. 

Fast  Dark  Blue  B  e.xtra  together  with  Patent  Blue  .\  or  Milling  Blue  2R  extra  are  fairly 
fast  to  water.  The  last  named  combination  is  dyed  with  the  addition  of  10 "o  of  Glauber's 
Salt  and  3%  of  Acetic  Acid,  and  the  dyebath  exhausted  with  2<';o  of  Sulphuric  Acid. 

All  the  other  combinations,  on  the  other  hand,  are  dyed  diiect  with  10— 20°u  Glauber's 
salt  and  4°.o  Sulphuric  Acid.  This  straightforward  and  quick  application  simplifies  dyeing 
to  shade  and  leaves  the  material  unimpaired.  The  fastness  to  water,  however,  of  very  full, 
deep  shades  is  not  perfect,  especially  if  the  goods  are  to  be  milled  in  warm  water.  It  is 
therefore  advisable  when  dyeing  slubbing  with  acid  dyestufls  to  exercise  care,  especially  where 
the  dyer  has  not  full  control  of  the  further  processes  which  the  material  has  to  go  through; 
in  that  case,  deep  shades  of  navy  blue  are  best  dyed  with  chrome  developing  colours.  The 
slightly  increased  price  counterbalances  the  risk  which  the  employment  of  acid  dyestutis  entails. 


2,5";,  Victoria  Violet  4BS 
1,1&*/.  Naplitaline  Blue  B 
0,25';.  Ftavazine  T 
20*;«  Cil.iubfr's  ult,  4','f  sulphuric  arid 


Light  and  medium  bright  blues  arc  dj'ed  on  slubbing  for  ladies'  material  with  combi- 
nations of  the  fast  acid  dyestufls;  especially  suitable  are  Milling  Blue  2R  extra.  Fast  Acid 
Blue  R  together  with  Patent  Blue  A,  Acid  Violet  5BF  and  Fast  Acid  Violet  R  and  .•\2R:  they 
are  dyed  with  the  addition  of  10%  Glauber's  Salt  and  4%  Sulphuric  Acid,  and  fixed  with 
10 "/o  of  Chrome  Alum,  which  latter  ingredient  yields  shades  fairly  fast  to  water  and  milling. 
In  order  to  increase  the  certainty  as  to  fastness  properties,  Chromotrope  Blue  A,  \VB  and 
\VG   or   Fast   Mordant   Blue   B   and  R   in  conjunction  with  the  above  mentioned  acid  colours 


3%  Fast  Dark  Blue  B  extra 
O.i'l,  Hilling  Blue  iR  extra 
•20'U  fil.ubcr's  Sill.  :i- ',  .,.,ii,  nci 


are  tn  be  recommended.  Furthermore,  a  combination  of  Acid  Alizarine  Grej' o,  r.iu  i;i  iiiue  A 
and  Fast  Acid  Violet  yields  ver\-  fast  shades;  it  is  dyed  with  10"o  of  Glauber's  Salt  and 
3"/o  Acetic  Acid,  then  2%  Sulphuric  Acid  are  added  and  the  blue  developed  with  1  "o  of 
Bichrome.    The  medium  blues  thus  obtained,  are  fast  to  milling  and  fairly  fast  to  light. 

Light  Blues  are  dyed  with  Alkaline  Blue,  according  to  the  method  described  in  Volume  I, 
page  123.  Since  the  dyeing  in  two  baths,  viz:  dyeing  in  an  alkaline  bath  and  developing  in 
an  acid  bath  entails  difficulties  in  mechanical  apparatus,  it  is  more  advisable  to  use  simpler 
dyeing  methods  in  slubbing  dyeing.  Frequently  Victoria  Blue  is  used,  which  is  dyed  with 
lO'Vo  Glauber's  Salt  and  5%  Acetic  Acid.  The  shades  obtained  with  this  colour  are  satis- 
factorily fast  to  milling  for  most  purposes. 
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0,23";o  Acid  Alizarine  Grey  G 
0.4"  0  Acid  Violet  5BF 
0,3  "/o  Patent  Blue  A 
lO';.!  Glauber's  salt,  5°/o  acetic  acid;  5°.'o 
2'*'o  sulphuiic  acid. 


The  fastness  to  light  of  Victoria  Blue  is  rather  interior  to  that  of  Alkaline  Blue,  and 
for  better  qualities  of  material  a  combination  of  Patent  Blue  A  and  N  with  a  bright  Acid  Violet, 
such  as  Fast  Acid  Violet  .5BF  or  6BN  is  more  advantageous.  These  are  dyed  in  a  Sulphuric 
Acid  bath  and  aftertreated  with  2  %  of  Fluoride  of  Chrome,  or  some  Chroine  Alum  is  initiallj' 
added  to  the  dj'ebath;  the  shades  thus  obtained  are  enhanced  as  regards  fastness  to  water, 
and  leave  little  to  be  desired  as  regards  general  fastness.  Since  the  fastness  to  light  of  the 
above   mentioned    combination   of  Patent  Blue   and  Acid  Violet   is    not    inferior   to  that  of  the 


0,8°;..  Victoria  Blue  B 

lO"/,  Glauber's  salt,  5";„  acelic 


Alkaline  Blues,  the  only  drawback  is  that  the  shades  are  not  quite  so  pure,  which  defect 
however  is  ainply  counterbalanced  by  the  simpler  dyeing  method;  and  moreover  by  the  quality 
of  the  slubbing  being  better  preserved. 


Green  and  Olive. 

Green  and  Ohve  shades  are  dyed  on  slabbing  which  is  to  be  milled  in  water  only,  in 
various  ways,  according  to  the  requirements  made  upon  their  fastness.  The  fastest  greens 
and  olives  (besides  those  obtained  on  Indigo  bottom  for  the  dyeing  of  which  we  refer  to 
page  97)  are  obtained  by  chrome  developing  colours  and  by  means  of  Alizarine  Direct  Green  G. 

In  the  first  place  we  should  mention  Fast  Mordant  Blue  B  in  conjunction  with  Mordant 
Yellow  O  and  Patent  Blue  A.  These  colours  are  dyed  in  an  acid  bath  and  then  developed 
with  1—2%  of  Bichroine,  and  yield  deep  green  and  olive  shades  which  answer  all  requirements 
made  upon  the  workability  and  wear  of  the  so  manufactured  goods.  When  using  copper 
apparatus  3  oz  of  Sulpho- Cyanide  of  Ammonia  for  every  200  gallons  of  dye  liquid  have  to 
be    added,  viz:  '/a  "/o  of  Sulpho  Cyanide  of  Ammonia  referring  to  the  weight  of  the  slubbing. 


^ 

O.S";,  Acid  Violet  5BF 
O,.}".  Patent  Blue  A 

b",<i  Chrouialuiii,  10°  «  Glauber's  salt;  S'u  sulphuric 
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Also  the  green  and  olive  shades  obtained  with  Chromotrope  S,  FB,  F4B,  Chromotrope 
Blue  A,  WB  and  WG,  Mordant  Yellow  O  and  Patent  Blue  A  are  very  fast  to  milling  and 
wearing.  They  are  obtained  in  a  similar  way  to  those  produced  with  Fast  Mordant  Blue, 
but  for  developing  2-3%  of  Bichrome,  1%  Sulphuric  Acid  and  2-3»/o  Lactic  Acid  are  added. 

For  lighter  green  and  olive  shades  the  following  may  be  used,  in  addition  to  the  above 
mentioned  combinations.  Acid  Alizarine  Blue  Black  B,  3B  or  Acid  Alizarine  Grey  G,  together  with 
Patent  Blue  A,  Mordant  Yellow  O  and  Acid  Alizarine  Yellow  GGW.  These  are  shaded  towards 
brown  with  Acid  Alizarine  Brown  BB.  The  slubbing  is  dyed  with  the  addition  of  10%  Glauber's 
Salt  and   3%  Acetic  Acid.    After  boiling  for  '/»  hour,  2%  of  Sulphuric  Acid  are  added,  and 


■2°..  Fast  Mordant  Blue  B 
0.6°  u  Mordant  Yellow  O 
0.65°',  Patent  Blue  A 

lO*,-  Glauber's  salt,  3'/,  acetic  acid:  2°;,  sulphuric 
■>',..  bicliromc. 


after  a  further  ','«  hour,  when  the  bath  is  nearly  exhausted,  2%  of  Bichrome  are  added,  and 
the  material  boiled  for  another  '/»  hour. 

Medium  Olives  can  be  obtained  with  Alizarine  Red  1  \VS  or  Acid  Alizarine  Red  B, 
Acid  Alizarine  Violet  N,  Patent  Blue  A  and  Mordant  Yellow  O.  Tiiey  are  dyed  in  a  Sulphuric 
Acid  bath  and  developed  with  Bichrome. 


l,75°|o  Acid  Alizarine  Grey  G 
0,2*/,  Mordant  Yellow  O 
0.6  */•  Patent  Blue  A 
10°  i>  Glauber's  salt,  b'l,  acetic  s 


iulphu 


!•;,  bichr 


Brighter  and  purer  green  shades,  of  great  fastness,  are  obtained  with  Alizarine  Direct 
Green  G,  which  is  distinguished  for  its  great  fastness  to  alkali  and  water,  and  also  for  its 
excellent  fastness  to  light.  It  can  be  dyed  on  a  chrome  mordant;  but  on  account  of  the 
simpler  application  and  greater  preservation  of  the  material,  the  after-chroming  method  is  used 
almost  exclusively;  sometimes  even  the  direct  acid  dyed  shade  will  suffice  as  regards  fastness 
to  bleeding.  In  both  cases  attention  must  be  paid  to  the  equalizing.  The  bath  is  prepared 
with  10%  Glauber's  Salt  and  2— 3",(,  Acetic  Acid  or  3— ."i"„  .Acetate  of  Ammonia;  the  liquid 
slowly  raised  to  the  boil  and  the  dyestufl"  exhausted  by  gradually  adding  some  more  Acetic 
Acid  and  Sulphuric  Acid.  The  after-treatment  with  Bichrome  is  carried  out  in  the  usual 
manner.  For  shading,  chrome  developing  colours  or  chrome  resisting  acid  colours  may  be 
used,  such  as  Alizarine  Direct  Blue  B,  Fast  Mordant  Blue  B,  Acid  Alizarine  Red  G,  Mordant 
Yellow  O,  Patent  Blue  A,  Fast  Acid  Violet  A2R  and  Flavazine  T  on  the  one  hand;  or  Ali- 
zarine Direct  Blue  B,  Patent  Blue  A,  Fast  Acid  Violet,  Milling  Blue,  Flavazine  T  etc.  on  the 
other.    In  all  cases  the  dyeing  to  shade  is  brought  about  by  these  equalizing  dyestufts. 

The  pure  shade  of  Acid  Alizarine  Green  G,  its  fastness  to  alkali,  acid  and  milling,  also 
its  excellent  fastness  to  light,  will  recommend  its  application  on  slubbing,  in  all  those  cases 
where  fastness  to  wearing  is  essential,  and  grounding  with  Indigo  for  certain  reasons  not  to 
be  resorted  to. 
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The  sum  total  of  the  fastness  properties  of  shades  obtained  with  Alizarine  Direct 
Green  G  is  very  little  inferior  to  those  obtained  on  an  Indigo  bottom,  and  is  to  be  considered 
equal  to  greens  obtained  with  Fast  Mordant  Blue  B  and  Fast  Yellow. 

Very  bright  green  and  olive  shades  are  obtained  with  Patent  Blue  A  and  Milling  Yellow  O. 
The  latter  colour  does  not  equalize  well  and  it  is  therefore  necessary  to  begin  with  20% 
Glauber's  Salt  and  5%  Acetic  Acid  and  to  exhaust  the  dyestuff  by  adding  2%  Sulphuric  Acid. 
An  after-treatment  with  2— S^/o  Fluoride  of  Chrome  increases  the  fastness  to  milling,  so  that 
the  shades  then  suffice  for  very  severe  requirements.  In  most  cases,  however,  the  addition 
of  Fluoride  of  Chrome  may  be  dispensed  with:  if  the  shades  are  less  pure,  Acid  Alizarine 
Grey  G  can  be  added,  or  instead  of  Milling  Yellow  O,  our  Mordant  Yellow  O  which  equalizes 
better,  may  be  used.    Shades  so  produced  are  after-treated  with  Fluoride  of  Chrome  or  Bichrome. 


r 


0,9"  „  Acid  Alizarine  Blue  Black  B 
0,6 ";«  Acid  Alizarine  Brown  BB 
l,45"/o  Mordant  Yellow  O 
TO";©  Glauber's  salt,  o^/o  acetic  acid;   2*^/0  sulphu 


1,5°;«  bichrc 


Combinations  of  Patent  Blue  A  and  Flavazine  T  yield  very  bright  shades.  Contrary  to 
Milling  Yellow  O,  these  colours  can  be  dyed  in  a  Sulphuric  Acid  bath,  viz:  with  20%  Glauber's 
Salt  and  4°',,  Sulphuric  Acid.  In  order  to  increase  the  fastness,  an  after-treatment  with  Fluoride 
of  Chrome  is  advantageous. 

For  darkening  the  last  named  combination.  Fast  Acid  Violet  A2R  and  Milling  Blue  2R 
extra,  are  suitable. 

Cheaper  green  and  olive  shades  of  rather  inferior  fastness  are  obtained  with  Naphtalene 
Green  V,   and   still   cheaper   ones   with  Fast  Acid  Green  BB,   together   with  Flavazine  T  and 


1,1°/,  Mordant  Yellow  O 

0,1 ";«  Acid  Alizarine  Grey  G 

CS",  Patent  Blue  A 

IC/o  Glauber's  salt,  i'j,  sulphuric  acid 
•i'^'o  bichrome. 


Victoria  Yellow  concentrated,  and  Naphtalene  Blue  B  and  Azo  Acid  Carmine  B.  The  fastness 
to  bleeding  of  these  colours,  especially  in  deep  shades,  is  not  very  satisfactory  however,  and 
therefore  these  combinations  ought  only  to  be  used  for  cheap  goods. 


Deep  brown  shades  on  slubbing,  intended  for  milling  in  water  only,  are  best  obtained 
with  cm-  Acid  Alizarine  Browns  as  a  foundation.  These  colours  answer  extremely  well  all 
the  requirements  which  may  be  made  during  the  further  manufacture  of  the  goods,  and  in 
wearing. 

Acid  Alizarine  Brown  R,  B,  BB  and  T  are  readily  soluble  and  equalize  well;  they  may 
therefore  be  used  unhesitatingly.  They  are  dyed  with  10%  Glauber's  Salt  and  .3%  Sulphuric 
Acid.     The  slubbing  is  entered  at  140°  F;  the  bath  heated  to  the  boil,  boiled  for  1  hour,  and 


The  dyeing  of  stubbing. 


0,75 *r.  Patent  Blue  A 
0.375  •«  Flavazine  T 
iiO';.  Ghiubei^  salt,  4'7. 


1*0  Fluoride  of  cliri 


tlie  shade  developed  with  l'/s-~27s%  of  Bichrome  ('/•.■ -'/<  hour  at  tlie  boil).  In  order  to 
obtain  the  various  shades  of  Brown,  the  above  mentioned  colours  are  shaded  with  Mordant 
Yellow  O  towards  yellow;  Acid  Alizarine  Red  G,  B,  Alizarine  Red  IWS  and  Acid  Alizarine 
Grenade  R  towards  red;  Fast  Mordant  Blue  R,  B,  Chromotrope  D\V,  F4B  and  FB,  Acid 
Alizarine  Grey  G  and  Acid  Alizarine  Blue  Black  B,  3B,  Acid  Alizarine  Black  R  and  3B 
towards  olive.  After  chroming  they  are  shaded  with  Patent  Blue  A,  F'ast  Acid  Violet  R  and 
Flavazine  T. 


2,3  "/o  Acid  Alizarine  Brown  T 
0,6'%  Acid  Alizarine  Blue  Black  B 
l,.';";.  Mordant  Yellow  O 

10"/.  Glauber's  v..lt.   5"o  acetic  acid,   2°; 


3°  •  bichrome. 


Likewise  Chrome  Brown  RO  is  to  be  recommended  for  the  production  of  deep  brown 
shades.  This  is  combined  with  Alizarine  Red  1  WS,  Mordant  Yellow  O,  and  finished  with 
Patent  Blue  A;  it  is  dyed  with  10 "/u  Glauber's  Salt  and  3";„  Sulphuric  Acid,  and  developed, 
after  boiling  for  1  hour,  with  2— S'/o  Bichrome,  1",,  Sulphuric  Acid  and  2—3%  Lactic  Acid. 
If  the  browns  are  to  be  shaded  towards  olive,  Chromotrope  FB  and  F4B  or  Acid  Alizarine 
Grey  G,  Acid  Alizarine  Blue  Black  B  and  SB  are  employed.    The  dyeing  process  is  carried 


3,5%  Acid  .Mizarine  Brown  BB 
0,9  °/o  Acid  Alizarine  Red  G 
0,5";.  Mordant  Yellow  O 

10°;o  Glauber's  sail,  4''«  sulphuric  ac 


l.lrhr 


out  as^!^|PjBW5e'd  above,  with  the  only  difference  that  when  using  the  two  last  mentioned 
colours,^C2w4terial  is  boikd  initially  with  8%  Acetic  Acid  and  then  the  bath  is  exhausted 
after  '/«  hour,  w^th  2",,,  Sulphuric  Acid. 

Deep  browns  and  current  olive  browns  are  obtained  in  a  simple  manner  and  very 
fast,  by  combining  Fast  Mordant  Blue  R  or  B,  or  Acid  Alizarine  Black  R,  Mordant  Yellow  O 
with  Acid  Alizarine  Red  G,  or  sometimes  also  with  Acid  Alizarine  Brown  BB.  These  colours 
are  used  in  a  Sulphuric  Acid  bath  and  developed  with  Bichrome;  they  require  however  less 
Chrome  for  developing  than  Chrome  Brown  RO. 


The  dyeing  of  slubbing  for  light  milling. 
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■2°/o  Chrome  Brown  RO 
l,6°/o  Mordant  Yellow  O 
0,25 "/o  Alizarine  Red  IWS  powder 
0,1  "/o  Patent  Blue  A 

10 "/o  Glauber's  salt,    1, .«>";„  siilpliiiric  acid,    l,5»/„  sulpln 
:i,5  7»  bichtome,  l"/»  sulphuric  acid,  2,5";o  lactic  acid 


Light  browns  and  bronze  shades  are  obtained  in  a  similar  manner  to  the  deep  browns, 
wiih  Acid  Alizarine  Brown;  also  Chromogen  I  in  conjunction  with  Patent  Blue  A,  Fast  Acid 
Violet  A2R  or  R,  Alizarine  Red  IWS  and  Mordant  Yellow  O,  or  Alizarine  Yellow  GGW 
are  used  for  this  purpose.  These  combinations  are  specially  suitable  for  light  shades,  since 
Chromogen  equalizes  extremely  well;  its  fastness  to  light  however  is  rather  inferior  to  that 
of  Acid  Alizarine  Brown;  still  it  will  suffice  for  nearly  all  purposes.  In  order  to  utilize  the  colour 
and  fix  it  thoroughly,  it  is  necessary  to  develop  Chromogen  with  Bichrome,  the  quantity  of 
which  depends  upon  the  amount  of  Chromogen  used;  for  8"'o  of  Chromogen  I,  3%  of  Bichrome 
are  required;  and  for  10°/o  of  Chromogen,  C/o  of  Bichrome  are  necessary.  Furthermore,  in 
deep  shades,  the  amount  of  Sulphuric  Acid  will  have  to  be  increased. 

Deep  brown  shades  of  rather  inferior  fastness  to  water  and  light  than  those  mentioned 
hitherto,  are  obtained  with  Acid  dyestuffs:  Fast  Acid  Violet  A2R  and  Azo  Acid  Carmine  B 
are  used  as  red;  Patent  Blue  A,  Fast  Acid  Green  BE  and  Naphtalene  Green  V  as  blue; 
Milling  Yellow  O,  Orange  G,  Brilliant  Orange  G  and  Flavazine  T  as  yellow  ingredients. 
However,  the  employment  of  these  combinations  is  not  to  be  recommended,  since  the  fastness 
of  the  shades  leave  much  to  be  desired:  only  in  case  the  dyer  has  the  further  manufacture 
and  the  finishing  of  the  manufactured  goods  under  his  control,  may  he  apply  these  colours  in 
order  to  cheapen  his  production.  Generally  speaking  however,  the  difference  of  price  of  these 
combinations  and  that  of  Acid  Alizarine  Brown  is  so  slight  that  it  is  not  worth  while  to  run 
the  risk  of  complaints  by  using  the  colours  of  inferior  fastness. 


I,:l";«  Acid  Alizarine  Red  G 
0,9"/o  Acid  Alizarine  Black  R 
1.76»/o  Mordant  Yellow  O 

10°;o  Glauber's  salt,  4°;o  sulphuric 
:;,5";«  bichrome. 


Currant,   Claret   and  Violet. 

These  shades  are  best  obtained  on  slubbing  which  is  to  be  manufactured  into  ladies' 
goods,  with  chrome  developing  colours:  Acid  Alizarine  Violet  N,  Acid  Alizarine  Grenade  R, 
Alizarine  Red  IWS,  3  WS,  and  Acid  Alizarine  RedB  and  G.  These  are  combined  with;  Mordant 
Yellow  O,  Acid  Alizarine  Black  R,  Fast  Mordant  Blue  R,  B,  Patent  Blue  A,  Fast  Acid  Violet  R 
and  Acid  Violet  5BF. 

The  colours  are  dyed  with  10%  Glauber's  Salt  and  3  — 4";o  Sulphuric  Acid,  and  devel- 
oped with  2—3%  of  Bichrome.  They  are  readily  soluble  and  therefore  suitable  for  machine 
dyeing;  and  they  equalize  well.  The  shades  obtained  are  fast  to  milhng,  light  and  alkali,  and 
their  cost  of  production  is  small. 
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The  dyeing  of  slubbing. 


C'fi  Chromogen  I 
U,5'/.  Mordant  Yellow  O 

10*/.  Glaubrr's  ult,  4",.  <^iil|>hu 


sn  used  according  to  the  chrome  developing  method  and  shaded 
with  Patent  Bhie  A,  Acid  Ahzarine  Red  G  and  Mordant  Yellow  O,  j'ields  claret  shades  which 
are  very  fast  to  milling  and  comparatively  cheap. 

Shades  obtained  in  a  Sulphuric  Acid  bath  with  Brilliant  Crimson,  Naphtol  Red  and 
Victoria  Rubine  O,  which  are  combined  with  Flavazinc  T,  Patent  Blue  A,  Chroniotrope  6B 
and  Azo  Acid  Carmine  B,  are  still  cheaper,  although  less  fast.  Great  care  must  be  exercised 
in  milling  when  using  these  colours,  in  order  to  avoid  bleeding  into  white;  moreover,  these 
combinations  are  not  fast  to  stovins. 


2*/.  Acid  Alizarine  Red  G 
l,75°/o  Acid  Alizarine  Grenade  R 
l-l„  Mordant  Yellow  O 
10*;,  Glauber's  s.iU,  4°,o  sulphuric  .ic 


3%  bichrome. 


By  using  Fast  Acid  Violet,  Fast  Acid  Blue  and  Acid  Rosamine,  together  with  Flava- 
zine  T,  Oxydianil  Yellow  O  and  G,  Patent  Blue  A  and  Acid  Alizarine  Grey  G,  faster  claret 
and  currant  shades  are  obtained;  especially  when  aftertreated  with  Fluoride  of  Chrome  the 
fastness  to  bleeding  and  fastness  to  light  is  enhanced,  although  this  naturally  increases  the  cost 
of  production. 

For  bright  and  light  violets  the  above  mentioned  fast  acid  colours  form  an  excellent 
foundation.  Shades  obtained  with  Fast  Acid  Violet  R  and  A2R  are  easilj-  shaded  with  Acid 
Violet  5BF,  Milling  Blue  2R  extra  and  Patent  Blue  A.  For  light  to  medium  effects  the  direct 
acid  dyed  shades  will  be  found  to  be  satisfactory.  In  order  to  increase  the  fastness  an  after- 
treatment  with  1 — 2%  of  Fluoride  of  Chrome  or  bichrome  is  resorted  to. 


RedandPink. 

For  the  production   of  Red   shades  Acid  Alizarine  Red  G  and  B,  Dianil  Fast  Red  PH 
and  Alizarine  Red  1  WS  can  be  employed. 


::':.,  Cloth  Red  O 
1%  Acid  Alizarine  Red  G 
U.ia"/.  Patent  Blue  A 

20*/,  Glauber's  salt,  2'l„  sulphuric  arid,  1",  sulphuri 

1,5"',  bichrome. 


The  dyeing  of  blubbing  for  light  milling 
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The  application  of  Dianil  Fast  Red  PH  is  rather  different  from  that  of  the  other  colours 
owing  to  the  fact  that  it  sometimes  equalises  unsatisfactorily.  The  dyebath  is  prepared  with 
10%  Glauber's  salt  and  3  "/u  Acetic  acid,  the  slubbing  entered  at  medium  heat  and  the  temperature 
then  raised  to  the  boil;  after  boiling  for  '/a  hour,  2<';o  Sulphuric  acid  are  gradually  added,  and  after 
a  further  '/a  hour,  the  shade  developed  with  Bichrome  or  Fluoride  of  Chrome;  of  the  former 
1—2%  and  of  the  latter  2—3%  are  needed.  For  shading  towards  yellow,  Milling  Yellow  O 
or  Oxydianil  Yellow  O  are  used,  and  in  order  to  produce  bluer  hues,  either  Scarlet  B  extra, 
Victoria  Scarlet  or  Fast  Acid  Violet  and  Rosazeine  can  be  employed;  for  rather  duller  shades. 
Mordant  Yellow  O,  together  with  Acid  Alizarine  Red  B  and  Alizarine  Red  1  VVS  are  suitable. 
Reds  obtained  in  this  way  are  perfectly  fast,  and  their  production  simple  and  certain. 


l.C/o  Fast  Acid  Violet  R 
0,0"  0  Milling  Blue  3R  extra 

10"/o  Glauber's  sail,  i'lc  sulphur! 


l,5*'/o  bichron 


The  application  of  Alizarine  Red  1 WS  —  the  alumina  lake  of  which  produces  very 
bright  shades  —  requires  rather  greater  care.  The  bath  is  prepared  with  10%  Glauber's  salt 
and  at  most,  3%  sulphuric  acid;  the  shade  is  developed  by  adding  10%  of  Alum  to  this  bath, 
or,  better  still,  in  a  second  bath  prepared  with  10%  of  Alum  and  1%  Oxalic  Acid.  The 
two  bath  method  is  more  convenient  since  the  lake  formation  in  the  dyebath  is  avoided,  which 
often  gives  rise  to  a  great  many  flaws  in  the  result,  viz:  insufficient  penetration  and  rubbing 
shades.  Both  baths  can  be  used  for  further  lots  so  that  the  cost  of  production  is  scarcely 
increased.  In  case  the  brilliancy  of  the  resulting  red  is  not  satisfactorj',  it  can  be  combined 
similarly  to  Dianil  Fast  Red  PH,  with  Scarlet  B  extra,  3R,  Victoria  Scarlet  3R,  Fast  Acid 
Violet  A2R,  R  or  small  traces  of  Rosazeine  O  or  B;  for  yellowing  the  shade  Milling  yellow  O 
is  used. 


S^/o  Alizarine  Red  I  WS  powder 
2,^''l<t  Scarlet  B  extra 
0,25  "/o  Milling  Yellow  O 

lO'/o  Glauber's  salt.  3°ln  sulphuric  acid 


10°;.  alun 


The  application  of  Victoria  Scarlet  or  Scarlet  B  extra  as  auxiliary  dyestuflfs  for  slubbing 
which  is  to  be  stoved,  is  not  to  be  recommended  on  account  of  the  sensitiveness  of  these 
colours  to  stoving.     In  that  case  Scarlet  3R,  4R  etc.  are  used. 

In  order  to  obtain  less  brilliant,  but  fast  reds,  Acid  Alizarine  Red  G  or  B  are  suitable 
foundation  colours;  they  are  dj'ed  in  a  sulphuric  acid  bath  and  developed  with  bichrome.  As 
auxiliary  dyestuffs  the  following  may  be  employed:  Milling  Yellow  O,  Oxydianil  Yellow  O,  G, 
Mordant  Yellow  O,  for  yellowing;  Milling  Scarlet  4R  cone.  Alizarine  Red  1  VVS,  Acid  Alizarine 
Grenade  R,  Acid  Alizarine  Violet  N,  Scarlet  B  extra.  Cloth  Red  O,  Fast  Acid  Violet  R  and  A2R, 
and  in  small  quantities,  Rosazeine  O  and  B  for  blueing  the  results.  The  above  mentioned 
combinations  are  all  obtained  with  developing  colours  as  a  foundation,  and  are  in  every  way 
sufficiently  fast  to  milling,  light  and  wearing,  for  the  production  of  ladies'  goods.  But  it  is 
also    possible   to    dye   red   shades   on  slubbing   satisfactorily   fast,   with   several   acid   colours. 

faUe 
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The  dyeing  of  slubbing. 


In  the  first  place,  Acid  Rosamine  A  and  Fast  Acid  Violet-R  and  A2R  must  be  mentioned, 
which  can  be  shaded  with  Flavazine  T,  Milling  Yellow  O  and  Milling  Blue  2R  extra;  traces 
of  Rosazeine  may  be  used  for  brightening  the  shade. 

A  red  very  fast  to  milling  is  obtained  with  Milling  Scarlet  4  R  concentrated,  either  alone 
or  in  conjunction  with  Milling  Yellow  O  and  Fast  Acid  Violet  R.  It  is  dyed  in  an  Acetic 
acid  bath  with  a  gradual  addition  of  Sulphuric  acid.  The  fastness  to  light  and  stoving  of 
Milling  Scarlet  4R  however,  is  not  quite  so  satisfactory  as  that  of  the  combination  of  Fast 
Acid  Violet  and  Acid  Rosamine. 

In  this  respect  the  combination  of  Brilliant  Crimson  O,  Victoria  Rubine  O  with  Flava- 
zine T  arc   distinctly  superior,  but  they  are  not  as  fast  to  water  and  milling.    Reds  obtained 


1,8*0  Acid  Alizarine  Red  G 
0,3%  Fast  Acid  Violet  R 
10°.  Gl.iul>or-s  s.ilt,  4";.  sulphur 


from  SSBRl'  and  Victoria  Scarlets  are  fairly  fast  to  light,  but  not  sufficiently  fast  to  stoving. 
Goods  dyed  with  these  colours  with  10°/o  Glauber's  salt  and  3°/o  Sulphuric  acid  must  be  very 
carefully  treated  in  milling,  in  order  to  avoid  their  bleeding  into  white  or  light  tinted  grounds. 
Pink  shades  are  obtained  with  combinations  of  Rosazeine  with  Oxydianil  Yellow  O, 
G  or  Milling  Yellow  O.  The  bluer  hues  are  produced  with  Fast  Acid  Violet  R.  In  order  to 
improve  the  evenness  they  are  dj'ed  in  an  acetic  acid  bath. 


I';.  Fast  Acid  Violet  R 
0,25°  o  Rosazeine  B 
O.b'  „  Milling  Yellow  O 

•20";,,  Glauber's  s.ilt,  :)'',o  .icc 


;id,  a*"/*,  sulphuric  acid. 


Bright  pinks  are  obtained  as  follows:  The  slubbing  is  dyed  with  the  necessary  amount 
of  Rosazeine  with  the  addition  of  3%  Soap  for  '/a-l  hour  at  122°  F;  the  material  is  then 
hydroextracted  and  afterwards  taken  in  ihe  vacuum  bleaching  apparatus  described  on  page  IC', 
in  which  it  is  treated  with  gaseous  sulphurous  acid. 


.■"•„  Milling  Scarlet  4R0 
r  .  Milling  Yellow  O 
i:."/,,  Fast  Acid  Violet  R 


elic  acid,  S"/.  acetic  acid. 


The  dyeing  of  shibbing  for  light  milling 
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Retter  than  Rosazeine  are  Fast  Acid  Magenta  G,  Fast  Acid  Phloxine  A  and  Fast  Acid 
Eosme  G.  These  colours  equalize  exceedingly  well,  and  may  be  dyed  with  Sulphuric  acid 
They  are  considerably  faster  to  light  than  Rosazeine,  and  though  not  quite  as  fast  to  millin<r 
as  the  latter,  their  fastness  to  water  and  milling  is  generally  satisfactory  considerin.^  that  only 
very  little  dyestufi  is  required  for  the  production  of  pinks. 

Orange   and  Yellow. 
Orange   and  Yellow  shades   are   sometimes   asked    for   on   slubbing,    for   ladies'   ^oods 
They    are    obtained    with    Alizarine   Yellow   GGW    and   RW    in    combination    with   Alizarine 


r" 

3,4%  Victoria  Rubine  O 
0,I2'';„  Flavazine  T 
0.ni;°;c.  Patent  Blue  A 
20%  Glauber's  salt,  4%  sulphuric  acid. 


a^n!f  h'^T    Z  "^r?"  ^^T"'W  ^    ""''  ^^'''  ^'^''^  ^'°'^';    "'^^^    ^'---^    dyed   in  an  acid  bath 
and  developed  afterwards  with  Bichrome. 

Much  purer  orange  and  yellow  shades,  however,  are  obtained  by  using  Oxydianil 
Yellow  O  or  G  or,  still  better.  Milling  Yellow  O  in  combination  with  Milling  ScarFet  4R  cone 
Shades  obtained  m  this  way  are  sufficiently  fast  to  milling,  and  generally  stand  light  and 
stoving  satisfactorily.  ^  " 


0,05  °/o  Rosazeine  B 

3%  soap 
afterwards  stoved. 


In  order  to  improve  the  fastness  properties  further,  Milling  Veilow  O  is  used  in  combi- 
nation with  Acid  Alizarine  Red  G,  but  the  shades  thus  obtained  are  not  quite  so  pure.  In 
all    cases   where   Milling  Yellow  O   is   employed,    the   dyeing  operation  is  begun  in  an  Acetic 


l°/o  Fast  Acid  Magenta  G 
0,-25%  Fast  Acid  Eosiiie  G 

10%  Glauber's  salt,  S'/o  sulpbui 
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The  dyeing  of  stubbing. 


2,5*,.  Milling  Yellow  O 
0.02%  Milling  Scarlet  4RO 
20*).  Glauber's  Silt,  S",.  acclic  add,  S'/t  acetic  add. 


acid  bath,  the  temperature  gradually  raised  to  the  boil  and  the  bath  exhausted  by  adding 
Acetic  acid,  or  when  using  Acid  Alizarine  Red  G,  by  the  addition  of  Sulphuric  acid  and 
developing  with  Bichrome. 


Fancy  Shades. 


0,9*/»  Acid  Alizarine  Red  G 
Ofi'U  Alizarine  Yellow  GGW  powder 
OM'i.  Fast  Acid  Violet  R 

■20'i„  Glauber's  sail,  S"/.  acetic  acid,  2"';c.  sulpha 


l',o  bichrome. 


In  selecting  dyestufts  which  are  suitable  for  the  production  of  fancy  shades,  great  attention 
must  be  paid  to  the  equalizing  properties,  whilst  the  fastness  to  bleeding  need  scarcely  be 
taken  into  consideration  at  all,  since  so  very  little  colour  is  used. 

For  yellowish  and  greenish  shades,  Alizarine  Yellow  GGW  is  to  be  recommended,  which 
is  shaded  with  Patent  Blue  A  and  Alizarine  Red  1  WS.  Instead  of  the  latter.  Acid  Alizarine 
Red  G  may  be  employed;  also  Alizarine  Yellow  GGW,  Alizarine  Red  IWS  and  Acid  Aliz- 
arine Blue  Black  B  and  3B  and  Acid  Alizarine  Grey  G  are  suitable  for  producing  even 
results  of  satisfactory   fastness   to  milling   and   light.     For  darker  shades  Mordant  Yellow  is 


0,085"  „  Patent  Blue  A 
0,066°;c  Alizarine  Red  IWS  powder 
0,11°;.  Alizarine  Yellow  GGW  powder 

lO";.  Cilaubcr's  sail,   l,r.°,  sulphuric  .icid 
0,5',.  bi.hromc. 


generally  employed,  which  is  shaded  up  with  Acid  Alizarine  Black  R  and  Acid  Alizarine 
Red  G  or  Alizarine  Red  IWS,  to  pattern. 

All  these  combinations  are  best  dyed  with  10 "o  of  Glauber's  salt  and  ;{%  Acetic  acid, 
and  the  baths  exhausted  with  Acetic  Acid  instead  of  Sulphuric  acid,  which  enhances  their 
equalizing  properties.  According  to  depth  of  shade  the  colours  are  developed  with  '/< — '/'«''/o 
of  Bichrome. 

Green  fancy  shades  of  rather  inferior  fastness  are  obtained  with  Flavazine  T  shaded 
with  Patent  Blue  A,  Acid  Alizarine  Grey  G,  Fast  Acid  Violet  A2R  or  Fast  Acid  Magenta  G. 
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Fast  Blue  fancy  shades  are  produced  with  Acid  Alizarine  Blue  Black  3B  or  B  mixed 
with  Mordant  Yellow  O  or  Alizarine  Yellow  GGW.  With  these  colours  range  Fast  Mordant 
Blue  R  and  B,  which  are  likewise  shaded  with  Mordant  Yellow  O  and  Acid  Alizarine  Red  G. 
Furthermore,  mixture  shades  obtained  with  Acid  Alizarine  Grej'  G,  Patent  Blue  A  and  Fast 
Acid  Violet  R,  are  very  fast  indeed.  In  all  cases  it  is  advisable  to  dye  in  an  Acetic  acid 
bath;  to  exhaust  the  bath  by  adding  a  little  Sulphuric  acid  and  to  develop  the  shades  with 
'/s — 1  "/o  of  Bichrome. 

Some  acid  dyed  shades  show  quite  satisfactory  fastness  properties:  Fast  Acid  Blue  R 
and  Patent  Blue  A  shaded  with  Acid  Alizarine  Grey  G,  Flavazine  T  and  Fast  Acid  Violet; 
also  pearl  shades  and  bluish  whites  are  best  obtained  with  Fast  Acid  Blue  R. 

Fast  reddish  tints,  strawberry  and  salmon  shades  are  obtained  with  Alizarine  Red  IVVS 
shaded  with  Mordant  Yellow  O  and  Patent  Blue  A  for  yellowish  hues;  with  Patent  Blue  A 
and  Fast  Acid  Violet  R  for  bluish  hues.  They  are  dyed  in  a  Sulphuric  acid  bath  and  developed 
with  Bichrome.  In  a  similar  manner  Acid  Alizarine  Red  G  may  be  used  as  a  ground  colour 
for  fancy  red  shades;  this  is  then  shaded  with  Mordant  Yellow  O  or  Alizarine  Yellow  GGW, 
Patent  Blue  A  and  Fast  Acid  Violet,  as  required. 

Acid  Alizarine  Red  G,  Acid  Alizarine  Grey  G  and  Acid  Violet  5BF  are  also  often  used 
for  the  production  of  fast  equalizing  shades. 


0,25  °;o  Fast  Mordant  Blue  B 
0,02°/o  Patent  Blue  A 

10°/i  Glauber's  salt,  3",',  acetic  acid; 
0,5%  bichrome. 


ulphu 


For  more  delicate  and  darker  reddish  tints  Fast  Acid  Violet  A2R  is  used,  which  is 
dyed  in  an  acid  bath  and  shaded  with  Patent  Blue  A,  Orange  G  and  Flavazine  T. 

Brown  fancy  shades  are  best  obtained  with  Chromogen  I  which  equalizes  exceedingly 
well;  it  is  dyed  in  a  Sulphuric  acid  bath  and  developed  with  Bichrome,  and  can  be  shad°ed 
with  Mordant  Yellow  O  and  Alizarine  Yellow  GGW  towards  yellow;  with  Fast  Acid  Violet  A  2 R, 
Acid  Alizarine  Red  G  and  Alizarine  Red  1  WS  towards  red,  and  with  Patent  Blue  A  or  Milling 
Blue  2R  extra  towards  blue. 


0,4%  Acid  Alizarine  Red  G 
0,15";,,  Acid  Alizarine  Violet  N 
0,33  ".0  Fast  Acid  Violet  R 
10%  Glauber's  salt,  3"/.  sulphuric 


0,75%  bichrome. 


Shades  equally  fast  to  milling  but  still  faster  to  light,  are  obtained  with  Acid  Alizarine 
Brown  B  or  BB  as  a  foundation  colour,  which  can  be  shaded  with  Mordant  Yellow  O  Ali- 
zarine Red  1  WS  or  Acid  Alizarine  Red  G.  For  shades  inclining  towards  Grey,  Acid  Alizarine 
Brown  is  combined  with  Mordant  Yellow  O  and  Acid  Alizarine  Grey  G,  Acid  Alizarine  Blue 
Black  B,  3B  and  Acid  Alizarine  Black  R.  In  all  cases  it  is  advisable  to  dye  in  an  Acetic 
acid  bath;  to  add  gradually  some  Sulphuric  acid  and  then  to  chrome  oft' with  V— 1  %  of 
Bichrome  according  to  depth  of  shade. 
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'.',&".  Cbroiiiogen  I 
U.IS*.  Mordant  Yellow  O 
O.OH'i.  Patent  Blue  A 

10"/,  l!laul)cr's  wll,  4%  sulijlii 


3'l,  bichn 


A  combination  of  Fast  Mordant  Blue  H,  Acid  Alizarine  Red  G  and  Mordant  Yellow  O 
yield  also  very  fast  brown  fancy  shades;  tliej'  are  especially  fast  to  milling.  Light  grey 
shades  are  obtained  most  advantageously  with  Acid  Alizarine  Grey  G  or  Acid  Alizarine  Blue 
Black  B  or  3B.  For  lighter  tints  the  former  is  preferable  on  account  of  its  equalizing  pro- 
perties, and  it  is  dyed  with  Acetic  acid.  For  deeper  shades  of  grey,  Acid  Alizarine  Blue 
Black  B  or  3  B  are  more  generally  employed,  which  are  also  initially  dyed  in  an  Acetic  acid 
bath  to  which  is  added  some  Sulphuric  acid  afterwards,  before  the  shades  are  developed  with 
chrome.  These  dyestufls  are  shaded  with  Patent  Blue  A,  Mordant  Yellow  O,  Alizarine 
Yellow  GGW,  Acid  Alizarine  Red  G,  Alizarine  Red  1  WS  and  Fast  Acid  Violet  A2R. 


0,5";»  Acid  Alizarine  Brown  BB 
0,25";«  Mordant  Yellow  O 
0,3  "/„  Acid  Alizarine  Red  G 

10°,,  C'.l.iuber's  salt,  3";«  acclic  acid;  2°la  sulpliu 
OJi'it  bicbronu-. 


Heavier  grey  fancy  shades  are  produced  with  Acid  Alizarine  Black  R  or  Fast  Mordant 
Blue  B  and  R,  together  with  Acid  Alizarine  Red  G  and  Mordan^  Yellow  O.  For  more  delicate 
tints  a  combination  of  Patent  Blue  A,  Alizarine  Red  1 VVS  and  Alizarine  Yellow  GGW  can 
be  recommended. 

The  direct  acid  dyed  shade  of  Acid  Alizarine  Grey  is  very  fast  to  water  and  milling, 
so  that  it  is  often  not  necessary  to  develop  the  shade  with  Bichrome.  In  that  case  it  is  shaded 
with  Fast  Acid  Blue  R,  Patent  Blue  A,  Fast  Acid  Violet  R,  Fast  Acid  Magenta  G,  Orange  G 
and  Flavazine.  When  dyed  in  a  direct  acid  bath,  very  delicate  greys  are  obtained  which  are 
very  even  and  satisfactorilj'  fast. 

The  above  mentioned  combinations  are  distinguished  for  their  fastness  to  milling;  but 
they  are  also  highlj'  satisfactory  as  regards  fastness  to  perspiration,  light  and  alkali,  and  will 
answer  all  the  requirements  of  the  trade. 


White  and  Pearl. 

Pearl  shades  and  Whites  are  produced  as  described  on  page  108.  For  white,  those 
methods  are  to  be  considered  which  are  especially  applicable  in  mechanical  dyeing  machines, 
for  instance,  stoving  with  Bisulphite  crystals  to  which  eventually  Methyl  Violet  or  Fast  Acid 
colours  may  be  added  for  tinting,  stoving  in  a  vacuum,  and  especially  bleaching  with  Hydro- 
sulphite  with  the  addition  of  some  Indigo  MLB/R.  The  production  of  pearl  shades  is  carried 
out  in  a  similar  way,  and  we  refer  to  the  particulars  given  on  page  108. 
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3.  The  dyeing  of  slubbirig  used  for  Knitting'  Yarns  and  Hosiery  Goods. 

A  considerable  quantity  of  slubbing  is  used  for  the  production  of  knitting  yarns  and 
wool  and  half  wool  hosiery,  and  often  for  this  purpose  mixed  with  white.  The  colours  which 
are  suitable  for  these  goods  have  to  stand  in  the  first  place,  good  washing  with  soap  and  soda 
at  140"  F  (laundry  washing);  secondly  they  must  be  fast  to  perspiration  and  rubbing,  so  that  they 
do  not  give  rise  to  complaints  in  this  respect,  in  wearing.  The  fastness  to  light  of  the  colours 
used  for  hosiery  goods  need  not  be  very  considerable. 


0,55  7o  Acid  Alizarine  Blue  Black  B 
0,35°  »  Acid  Alizarine  Brown  BB 
0,03 ";«  Mordant  Yellow  O 

10'/«  Glauber's  salt,  S'/o  acetic  aclil ;  2°!„ 
0,75 "'o  bichrome. 


It  is  necessary  that  knitting  yarns  and  hosiery  goods  be  dyed  with  colours  which  are 
fast  to  water,  so  that  they  may  be  steamed  afterwards.  This  after -treatment  consists  in  working 
the  yarns  in  a  neutral  soap  solution,  hydroextracting  them  without  rinsing,  and  then  steaming 
them  slightly  in  this  half  moist  condition.  The  steaming  serves  to  make  the  yarns  open  and 
soft.  The  colours  must  not  change  their  shade,  nor  bleed  into  white  in  steaming.  Sometimes, 
they  have  also  to  stand  stoving  if  the  goods  contain  white  which  is  to  be  particularly  pure. 
The  shades  used  for  knitting  yarns  and  hosiery  goods  are  comparatively  limited:  principally 
Black,  Brown,  Blue  and  Claret  are  asked  for;  less  frequently.  Magenta,  Violet  and  bright  Sky  Blues. 


Black. 

Black   is  dyed  most  advantageously  with  Acid  Alizarine  Black,  according  to  our  partic- 
ulars on  page  92;  the  Acid  Alizarine  Black  SN  is  especially  suitable,  on  account  of  its  fastness 


i°lo  Acid  Alizarine  Black  T 

Wl„  Glauber's  salt,  3"/o  sulphuric  acid 
2%  bicbrome. 


4''/o  Acid  Alizarine  Black  T 

IC/o  Glauber's  salt,  3''/o  sulphuric  acid 
2»'o  bichrome. 


to  washing.  However,  Acid  Alizarine  Black  R,  which  also  fast  to  washing,  is  much  more 
often  used,  and  likewise  the  Blacks  T,  RG,  3B  and  3B  extra.  The  bath  is  prepared  with 
10°/o  of  Glauber's  salt,  and  2%  of  Sulphuric  acid  and  the  necessary  amount  of  dyestuff.  The 
d3'eing  operation  is  commenced  at  122°  F  then  the  liquid  heated  to  the  boil,  1 — 2%  of  Sul- 
phuric acid  added,  and  the  goods  boiled  for  '/4 — 1  hour;  after  cooling  the  bath  slowly,  2— 3°/o 
of  Bichrome   are   added    and   the   shade   developed  by  boiling  for  ^/4  hour.     According  to  the 
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construction  of  the  dye  vessel,  the  Sulphuric  acid  may  be  added  in  several  or  in  one  portion. 
This  applies  especially  to  machines  which  permit  of  turning  the  tops  easily.  When  using 
copper  npparatus  I'/i  ozs  of  Sulpho-Cyanlde  of  Ammonia  are  added  for  every  lOO  gallons  of 
liquid,  m  order  to  counteract  the  detrimental  efioct  of  the  metal.  For  shading,  Mordant 
Yellow  O,  Acid  Alizarine  Biown  B,  Acid  Alizarine  Red  B,  Acid  Alizarine  Grenade  R  and 
Fast  Mordant  Blue  B  and  R  arc  used,  and  in  order  to  bring  the  shades  up  to  pattern  after 
chroming,  some  equalizing  chrome  resisting  dyestuffs  which  are  fast  to  washing,  are  to  be 
recommended,  such  as  Patent  Blue  A,  Milling  Blue  2R  extra.  Acid  Violet  5BF,  Fast  Acid 
Violet  R  and  Flavazine  S. 

Chromotrope  S  is  another  black  dyestuft"  which,  similarly  to  Acid  Alizarine  Black  R, 
may  be  used  for  these  purposes,  yielding  fast  shades  which  are  satisfactory  in  every  respect. 
Chromotrope  S  (for  jet  blacks  some  Mordant  Yellow  O  is  used  along  with  it)  is  dyed  with 
20  "/n  of  Glauber's  salt  and  3"/o  of  Sulphuric  acid,  the  bath  is  slowly  heated  to  the  boil,  boiled 
for  1  hour,  the  steam  turned  oflf,  3%  of  Bichrome,  3%  of  Lactic  acid  and  1%  of  Sulphuric 
acid  added  through  a  dripping  funnel,  and  the  shade  developed  by  boiling  for  'j,  hour. 

Both  Chromotrope  S  and  Acid  Alizarine  Black  R  produce  very  even  shades,  which  are 
fast  to  rubbing  and  withstand  washing  and  steaming  excellently;  their  fastness  to  perspiration 
is  satisfactorj'  and  incomparablj'  better  than  that  of  Logwood  Black.  They  also  excel  the 
latter  as  regards  fastness  to  stoving.  Both  dyestufl's  approach  in  shade  Logwood  Black,  and 
the  sum  total  of  their  properties  is  considerably  better. 


i;  1  u  c. 

Dark  Blue  and  Navy  shades  on  knitting  yarns  are  best  obtained  with  blue  chrome 
developing  colours,  such  as  Chromotrope  D\V,  FB,  F4B,  Fast  Mordant  Blue  R  or  B,  which 
are  shaded  according  to  requirements  with  Patent  Blue  A,  Acid  Violet  6BF,  Fast  Acid  Violet  R, 
Mordant  Yellow  O  and  Alizarine  Yellow  GGW.  When  using  these  dj'estufi's,  it  is  advisable 
to  avoid  bright  copper  vessels,  or  at  all  events,  to  counteract  the  eflect  of  copper  bj*  adding 
1  "/o  of  Sulpho- Cyanide  of  Ammonia  to  the  dyebath. 

Ciiromotrope  FB  and  F4B  are  dj'ed  in  the  same  way  as  Chromotrope  S  Black.  The  bath 
is  prepared  with  20%  of  Glauber's  salt  and  3"/o  of  Sulphuric  acid,  the  goods  entered  at  122"  F 
the  liquid  heated  to  the  boil  and  boiled  for  1  hour;  then  3%  of  Bichrome,  3%  of  Lactic  Acid  and 
1  "'o  of  Sulphuric  acid  are  added,  and  boiling  continued  for  'Ji — 1  hour.  After  chroming,  the 
result  may  be  shaded  with  N'aphtalene  Green  V,  Patent  Blue  A,  Acid  Violet  5BF,  Fast  Acid 
Violet  R,  Victoria  Yellow  cone,  and  Chrysoine  G. 

Fast  Mordant  Blue  B  and  R  are  dyed  in  a  bath  prepared  with  10%  of  Glauber's  salt 
and  3-5%  Acetic  acid,  to  which  are  added  2—3%  of  Sulphuric  acid.  For  developing  the 
shades  l'/2.%  of  Bichrome  are  used  (boiling  for  'h—^U  hour). 

Contrary  to  Chromotrope,  the  Fast  Mordant  Blues  require  for  their  developing  only 
one  half  the  amount  of  Chrome  and  no  Lactic  acid;  consequently  their  employment  is  especi- 
ally suitable  for  the  finer  qualities  of  wool,  because  they  remain  softer  and  more  open  than 
when  using  Ciiromotrope.  It  is  however  advisable  in  most  cases  to  dispense  with  the  addition 
of  Lactic  acid,  even  when  using  Chromotrope  FB  and  F4B,  since  the  results  obtained  without 
Lactic  acid  are  also  very  fast  to  washing.  Blues  produced  with  Chron-.otrope  and  Mordant 
Blue  answer  all  requirements  of  the  trade,  as  regards  washing,  steaming,  rubbing,  perspiration 
and  stoving;  thej'  are  cheap,  and  as  the  slubbings  are  treated  only  in  one  bath,  they  remain 
open  and  soft. 

In  this  respect  the  blues  obtained  with  Chromotrope  and  Fast  Mordant  Blue  are  distinctly 
superior  to  those  obtained  with  Alizarine  dyestufis,  although  the  latter  yield  results  which 
are  perhaps  slightly  faster  to  milling  and  light;  still  their  cost  is  so  much  greater,  that  they 
are  seldom  used.    This  is  also  accounted  for  by  the  fact  that  Chromotrope  and  Fast  Mordant 
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0,5 "/o  Chromotrope  F4B 
2";,,  Patent  Blue  RB 
0,157o  Acid  Violet  5BF 
Ori'lo  Naphtalene  Green  V 

W'la  Glauber's  salt,   2»,o  sulphu 
1,5%  bichrorae,    1  °;o  sulphuric  a. 


Blue  do   not  change   their   shades  in  laundry  washing  as  much  as  Alizarine  Blue,  and  as  the 
latter   requires    working   in   2   baths   (mordanting    and    dyeing),   the   slubbing   being   therefore 


2°la  Indigo  Substitute  WE 
l.S"/,  Victoria  Violet  4BS 

10"/o  Glauber's  salt,  ■)  •'«  sulphur 


boiled    considerably  longer,   the   quality  is  more  easily  impaired  than  is  the  case  when  using 
chrome  developing  colours. 

Still  better  is  the  process  of  dyeing  in  an  acid  bath  without  any  aftertreatment,  with 
Victoria  Violet  4BS  and  Azo  Acid  Blue  B,  which  can  be  shaded  with  Patent  Blue  A,  Azo 
Acid  Carmine  B  and  Flavazine  T,  or  with  Indigo  Substitute  A  extra,  V  extra,  WE.  Navy 
shades  obtained  in  this  manner  are  fairly  fast  to  washing,  and  generallj'  answer  practical 
requirements,  although  of  course  they  cannot  be  classed  together  with  results  obtained  with 
Chromotrope  FB  and  F4B,  Fast  Mordant  Blue  B  and  R;  their  fastness  to  water  is  also  inferior, 
so  that  they  must  be  steamed  with  great  precaution  in  order  to  avoid  stains  and  spots. 


Brown. 

Brown  shades  are  most  advantageously  produced  on  slubbing  for  knitting  yarns  in  a 
similar  manner  to  the  blue  shades,  with  chrome  developing  colours.  In  the  first  place,  this 
process  is  cheaper  than  Alizarine  Brown,  secondly  the  application  is  simpler  and  surer,  and 
thirdlj',  the  wool,  being  boiled  for  a  considerably  shorter  period,  retains  its  softness  and 
pliability  better. 

For  dark  browns,  Acid  Alizarine  Brown  BB  and  T  are  used  as  the  principal  ingredients, 
which  can  be  shaded  according  to  requirements  with  Fast  Mordant  Blue  R  and  B,  Acid  Ali- 
zarine Violet  N,  Acid  Alizarine  Red  G  and  Mordant  Yellow  O,  or  with  the  following  acid 
colours  which  are  fast  to  washing:  Patent  Blue  A,  Acid  Violet  5BF,  Fast  Acid  Violet  R  and 
Flavazine  T.  The  bath  is  prepared  with  10  "/o  of  Glauber's  salt  and  3"/o  of  Sulphuric  acid  or 
5°/o  of  Acetic  acid  (in  the  latter  case  1  — 2°/o  of  Sulphuric  acid  are  added  later,  if  required) 
and  the  shades  developed  with  l'/2 — 2V2°/o  of  Bichrome. 

91Ie 
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Chrome  Brown  RO  is  also  very  suitable  for  thi  production  of  dark  brown  and  red 
brown  shades  on  slubbing,  for  icnitting  yarns  and  hosiery.  It  is  dyed  in  an  acid  bath  and 
developed  like  the  Chromotropes,  with  or  without  the  addition  of  Lactic  acid.  It  is  shaded 
with  Alizarine  Red  1 WS,  Acid  Alizarine  Grenade  R,  Acid  Alizarine  Red  G  and  B  towards 
red,  with  Mordant  Yellow  O  towards  yellow  and  with  Chroniotrope  FB  or  F4B  towards  blue; 
after  chroming,  Patent  Blue  A,  Fast  Acid  Violet  R  and  Flavazine  T  may  be  added  to  dye  up 
to  shade. 

Fast  browns  are  obtained,  moreover,  by  a  combination  of  Alizarine  Red  1  WS,  Acid 
Alizarine  Red  G  or  Acid  Alizarine  Grenade  R  and  Mordant  Yellow  O.  These  colours  are 
dyed  in  an  acid  bath  and  developed  with  bichrome.  They  may  be  shaded  according  to 
requirements  with  Fast  Mordant  Blue  B,  Acid  Alizarine  Grey  and  Acid  Alizarine  Brown. 


1,3%  Acid  Alizarine  Brown  BB 
0,r>°/,  Mordant  Yellow  O 

10";.  Glauber's  salt,  2"U  sulphuric  ac 
2"/o  bichrome. 


1,3°  0  Acid  Alizarine  Brown  B 
0,6  "/o  Mordant  Yellow  O 

10°/o  Glauber's  salt,  2°io  sulphuric 
•I"',  bichrome. 


Lighter  browns,  for  instance,  leather  and  drab  shades  are  obtained  by  the  same  combi- 
nation of  the  dyestiiIVs  which  equalize  well  and  yield  very  even  results.  Furthermore,  they 
may  be  produced  with  Acid  Alizarine  Brown  BB,  Acid  Alizarine  Red  G  and  Mordant  Yellow  O 
which   equalize   equally   well.    Finally,  Chromogen  I   is  extremely  suitable  for  the  production 


1,2%  Mordant  Yellow  O 
0,8%  Alizarine  Red  IWS  powder 
0,5%  Acid  Alizarine  Brown  BB 
0,1%  Acid  Alizarine  Grey  G 

lO";.  Glauber's  salt,  3  "jo  sulphuric  acid 


•;„  bichr. 


of  lighter  browns  and  drabs.  Chromogen  I  is  dyed  in  an  acid  batli  with  10%  of  Glauber's 
salt  and  4%  Sulphuric  acid,  and  developed  according  to  depth  of  shade  with  2 — S°o  of  Bi- 
chrome and  the  addition  of  1—2%  of  Sulphuric  acid;  it  is  shaded  with  Alizarine  Red  IWS 
and  Mordant  Yellow  O;  after  chroming,  Patent  Blue  A,  Fast  Acid  Violet  R  and  Flavazine  T 
or  S  are  used  for  the  same  purpose.  Shades  obtained  with  Chromogen  I  are  fast  to  rubbing 
and  washing  and  satisfactorily  fast  to  perspiration,  so  that  they  are  most  suitable  for  melange 
hosiery  yarns  which  are  used  for  the  manufacture  of  the  so  called  Jaeger  material;  also  for 
tourist  and  hunting  jerseys. 

Cheaper  browns  which  do  not  require  to  be  very  fast  to  washing  and  bleeding,  are 
obtained  with  Patent  Blue  A,  Azo  Acid  Carmine  B  or  Fast  Acid  Violet  R  and  Flavazine  T, 
or  Chrysoine  G.    Shades   obtained  in  this  way  will  stand  steaming,  stoving  and  the  ordinary 
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1  ■*/«  Chromogen  I 
0,35°;.  Acid  Alizarine  Brown  BB 
0,25  "i,,  Mordant  Yellow  O 
OjOb^lo  Acid  Alizarine  Grey  G 

10 "Jo  Glauber's  salt,  5°/o  acetic  acid;  37ci  sulphu 


2  "Jo  bichron 


laundry  washing  fairly  satisfactorily.     However,  after  continuous  use  and  repeated  washing,  the 
shades  fade  so  much  that  this  combination  can  only  be  employed  for  cheap  goods. 

The  browns  which  are  produced  with  Dianil  Brown  and  Fast  Dianil  Brown  are  rather 
superior.  These  dyestufts  are  employed  with  the  addition  of  10—20%  of  Glauber's  salt  and 
5°/o  Acetate  of  Ammonia  or  2%  of  Acetic  acid  to  the  dyebath,  and  the  latter  is  exhausted 
by  gradually  adding  some  more  Acetic  acid.  Shades  thus  obtained  are  fast  to  washing  and 
to  water,  and  therefore  quite  satisfactory  for  knitting  yarns. 

Claret. 
Claret  shades  which  are  used  for  one  colour  or  melange  yarns  are  produced. with  Acid 
Alizarine  Grenade  R  and  Arid  Alizarine  Red  G  and  B  as  foyndation  coI^jjl    They  are  dyed 


2";o  Alizarine  Red  1WS  powder 
l.S^/o  Acid  Alizarine  Violet  N 
0,6  "/o  Acid  Alizarine  Brown  BB 
0,6  °;o  Mordant  Yellow  O 

10°;,  Glauber's  salt,  3°  o  sulphuric  acii 


lb",  bichn 


in  a  Sulphuric  acid  bath,  developed  with  2  or  S^/o  of  Bichrome  and  shaded  according  to 
requirements  with  Acid  Alizarine  Violet  N,  Fast  Acid  Violet  R,  Milling  Blue  2R  extra.  Patent 
Blue  A  and  Mordant  Yellow  O.  The  shades  obtained  are  fast  to  rubbing,  washing  and  stoving; 
they  are  simply  and  quickly  applied  and  yield  very  satisfactory  results. 

Another  method  for  producing  Claret  shades,  is  to  start  with  Alizarine  Red  IWS  which 
is  combined  with  one  or  the  other  of  the  above  mentioned  red  chrome  developing  colours; 
also  with  Fast  Acid  Violet  R,  Patent  Blue  A  and  Mordant  Yellow  O.  The  bath  is  prepared 
with  10  "/o  of  Glauber's  salt  and  4''/o  of  Sulphuric  acid,  and  the  shade  developed  with  3%  of 
Bichrome.  These  clarets  are  very  fast  to  washing,  but  slightly  inferior  to  the  first  mentioned 
combination  as  regards  fastness  to  stoving  and  perspiration. 

Cheaper  than  the  former  is  the  employment  of  Cloth  Red  O;  this  is  dj'ed  in  a  Glauber's 
salt  bath  which  is  slightly  acidified  with  Sulphuric  acid  and  aftertreated  with  Bichrome  to 
increase  the  fastness  to  washing.  These  shades  are  equally  as  fast  to  rubbing  as  those  obtained 
with  Acid  Alizarine  Red  and  Acid  Alizarine  Grenade,  and  are  faster  to  rubbing  than  those 
produced   with  Alizarine  Red  IWS;   however,   the  fastness  to  washing  and  water  is  inferior. 

Claret  shades  obtained  with  Fast  Acid  Violet  R,  Fast  Acid  Blue  B  and  Chrysoine  G  are 
slightly   faster   to   washing   than   Cloth  Red,   but  not   better  as   far   as   bleeding  is  concerned. 
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They  are  dyed  in  an  acid  bath  and  aftertreated  with  Chrome  Alum.  When  steaming  these 
shades,  great  care  must  be  exercised  to  avoid  dripping  stains  and  bleeding  into  white.  In 
order  to  obtain  shades  which  are  verj'  last  to  washing  and  bleeding,  Dianil  Claret  lied  G  and  B 
and  Dianil  Violet  H  are  used,  which  are  shaded  with  Dianil  Yellow,  Dianil  Brown  and  Dianil 
Red.  They  are  dyed  in  an  Acetic  acid  bath  (raising  the  temperature  very  gradually  to  the 
boil)  and  this  is  exhausted  with  Acetic  acid. 


Bright  shades. 

Of  all  bright  shades  red  plays  the  most  important  part.    This  is  often  mixed  together 
with  white  for  the  production  of  pink  yarns.    Rosazeine  O  and  B  dj-ed  in  a  neutral  or  weak 


3%  Dianil  Red  4B 

■■1(1',.  Glauber's  mIi 
2,5  */»  acetic  add. 


acetic  acid  bath,  is  the  dyestufl'  most  employed.  The  colour  is  dissolved,  then  added  to  the 
bath  and  heated  to  176°  F  onlj'.  In  steaming  Rosazeines  great  care  is  necessary  to  avoid 
bleeding.  The  yarns  are  therefore  put  into  a  soap  solution  after  spinning,  worked  therein  for 
a  short  time,  then  hydroextracted  and  immediately  steamed.  Great  care  must  be  taken  not  to 
let  condensed  water  drip  on  to  the  goods,  as  this  would  produce  unevenness  and  bleeding  stains. 


■i°lo  Milling  Blue  2R  extra 
),"o"/«  Acid  Violet  5BF 
10%  Glauber's  salt,   4%  sulphuric  acid ;    10",o  Chn 


Blue  bright  reds  can  be  dyed  in  a  similar  way  with  Magenta  which  is,  if  necessarj', 
shaded  up  with  Methyl  Violet.  The  same  precautions  are  needed  in  the  further  treatment  of 
the  j'arns,  as  for  Rosazeine. 

Bright  Scarlets  are  obtained  with  Milling  Scarlet  4RO  which  is  siiaded  with  Milling 
Yellow  O.  It  is  dyed  in  an  Acetic  acid  bath  with  Glauber's  salt,  the  acid  added  in  several 
portions  through  a  dripping  funnel,  and  the  temperature  gradually  raised  to  the  boil.  Finally, 
2°/o  of  Fluoride  of  Chrome  are  added.  These  scarlets  are  very  fast  to  washing,  water,  rubbing 
and  perspiration;  they  are,  however,  slightly  sensitive  to  strong  sulphur  stoving,  whicii  turns 
them  yellower  and  it  is  advisable  therefore  to  take  this  change  into  consideration  when  dyeing 
yarns  which  are  to  be  stoved  afterwards. 

The  following  are  very  valuable  for  knitting  yarns  and  most  suitable  for  dyeing  cheap 
reds  fast  to  washing,  on  slubbing:  Dianil  Red,  Brilliant  Dianil  Red  and  Delta  Purpurine  6B. 
These  colours  are  shaded  according  to  requirements  with  Dianil  Yellow,  Dianil  Brown,  Dianil 
Claret  Red,  Dianil  Violet  etc.  They  are  dyed  in  a  weak  Acetic  acid  bath  (raising  the  tempera- 
ture very  slowly)  which  is  exhausted  by  adding  some  more  Acetic  acid.    Since  the  poor  fastness 
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to  light  of  these  colours  is  of  tio  importance  for  the  purpose  of  hosiery  yarns,  and,  on  the 
other  hand  they  are  distinguished  for  fastness  to  washing  and  bleeding,  they  find  ample 
application  for  knitting  etc.  materials. 

■,h  ^r?'"^';'"^''o''  '''°'''  ^^^'^"^  ^'^  ^''°  """^  ^'''^  '^^"  ^^l^^d  for,  and  they  are  obtained 
uith  Milhng  Blue  2R  extra,  Patent  Blue  A,  Acid  Violet  5BF  and  Fast  Acid  Violet  R  Thev 
are  dyed  in  an  ordinary  acid  bath;  an  addition  of  Chrome  Alum  to  the  dyebath  or  an  after- 
treatment  with  Chrome  Alum  enhances  the  fastness  to  washing,  so  that  no  difficulty  is  experi- 
enced when  steaming  the  yarns  carefully  afterwards. 
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4.  The  dyeing  of  stubbing  by  means  of  printing  (Vigoureux  printing). 

Aithougli  the  printing  of  all  wool  material  will  be  discussed  in  a  special  volume  on 
wool  printing,  it  seems  necessary  here  to  mention  the  so-called  Vigoureux  printing  (1)  because 
it  is  carried  out  frequently  in  spinning  mills  (2)  it  is  more  closely  related  to  the  dyeing  than  to 
the  printing  of  textures  and  j-arns,  and  ('A),  it  yields  eflects  entirelj'  different  from  those  obtained 
in  cloth  and  yarn  printing.  For  the  latter  purposes,  a  permanent  topic  tinctorial  effect  is  im 
printed   upon   the  goods,   whilst   in  the  process  which  has  taken  its  name  from  the  inventor 


20  parts  Rosazeine  O 

580      „      water 

300      ,,      Brituli  gum  |>on'Jcr 
30     „      Biyceiine 
50      „      acetic  acid  50 '/o 
20      ,,      oxalic  acid  (solid) 


1000  parts. 


Vigoureux,  onlj'  a  partial  dj'eing  of  the  separate  wool  fibres  is  aimed  at,  in  order  to  obtain 
an  even  melange  eflect  when  these  are  mixed  with  white  stubbing  in  spinning. 

If  melanges  are  produced  by  mixing  dyed  and  white  slubbing,  very  often  unevennesses 
become  apparent  in  the  ready  yarn  or  texture,  which  are  caused  by  an  incidental  conglome- 
ration of  white  and  dyed  fibres,  and  thus  produce  an  uneven  and  often  stripy  appearance  of 
the  ready  fabric. 

The  observation  that  slubbing,  printed  in  stripes  with  colours,  after  spinning  and 
weaving  yields  more  even  melange  effects,  has  brought  about  the  application  of  slubbing  printing 
which  is  now  used  largely  in  the  manufacture  of  men's  suitings  and  ladies'  cloths. 

The  principal  feature  of  slubbing  printing  is  to  imprint  diagonally  upon  the  evenly  and 
thinly  spread  slivor,  some  colour,  by  means  of  printing  rollers.  After  printing  the  pastes  which 
contain  dyestuff,  mordants,  auxiliary  mordants  and  thickening,  the  material  is  steamed  in  order 


so  parts  Scarlet  3R 
570 

British  gum  powdc 
glycerine 
acetic  acid  50*/« 
oxalic  acid  (solid) 


300 


1000  parts. 


to  fix  the  dyestuffs,  and  then  washed  so  as  to  remove  the  thickening  and  unfixed  colour,  unused 
mordant  etc.    The  slubbing  is  then  ready  for  spinning. 

The  depth  of  the  shade  of  the  ready  fabric  or  texture  depends  not  only  upon  the  con- 
centration of  the  printing  pastes,  but  also  upon  the  preparation  of  the  engraved  and  the 
unengraved  parts  of  the  rollers.  The  smaller  the  engraved  parts  are,  in  comparison  to  the 
unengraved  parts,  the  lighter  will  be  the  final  effect;  whilst  vice  versa  the  effects  will  be  darker 
if  the  engraved  parts  are  predominant. 

The  result  depends  greatly  upon  the  purity  and  quality  of  the  wool.  On  coarse  material 
considerably  deeper  shades  are  obtained  than  on  finer  qualities.  The  slubbing  must  be 
well   cleansed   and   free   from   fatty  matters,  oils   etc.,  in  order  to  take  up  the  colours  easily 
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20  parts  Patent  Blue  A 
580      ,,      water 
300      ,,      British  gum  powder 

30      „      glycerine 

50     „      acetic  acid  50"/, 

20     ..      oxalic  acid  (solid) 


1000  parts. 


and  fix  them  well.  For  this  purpose  the  material  must  undergo  a  thorough  cleansing  operation 
by  passing  it  through  weak  alkaline  soap  in  the  back-wash;  it  is  then  well  washed  and  dried. 

Since  the  slubbing  has  to  undergo  the  operation  of  spinning,  after  printing,  great  care 
must  be  exercised  to  preserve  the  fibre,  and  all  unnecessary  manipulations  and  the  addition 
of  ingredients  to  the  printing  colours  which  are  liable  to  make  the  material  harsh,  must  be 
avoided.  For  this  reason  the  preparation  of  the  slubbing  with  chlorine,  which  is  generally 
resorted  to  in  wool  dyeing  in  order  to  intensify  the  eflfect  and  to  save  dyestuff,  is  omitted, 
because  it  would  tend  to  deteriorate  the  pliabilitj'  of  the  fibre  and  its  milling  capacity. 

Generally  only  one  colour  is  printed  on  white  slubbing,  but  sometimes  the  printing 
operation   is   also   carried    out   upon   lightlj-   dyed   slubbing  (pearl  shades)  which  are  obtained 


20  parts  Alkali  Blue  2B 


580 
300 


lUOO  par 


British  gum  powder 

glycerine 

acetic  acid  50  "'o 

oxalic  acid  (solid) 


with  Indigo  or  Fast  Acid  Colours  such  as  Fast  Acid  Violet  and  Fast  Acid  Blue.  It  is  to  be 
noted  that  when  printing  upon  dyed  slubbing,  the  effects  turn  out  much  darker  than  on  white 
goods,  which  is  explained  by  the  fact  that  the  dyeing  operation  acts  just  as  favourably  for 
the  taking  up  of  colour,  as  the  preparatory  boiling  of  yarns  or  the  crabbing  and  decatising  of 
piece  goods. 

Two  colours  are  very  seldom  printed  simultaneously  upon  the  slubbing,  since  it  is  an 
easy  matter  to  produce  multi-coloured  efiects  by  mixing  one  colour  prints  in  the  gill-box  and 
then  spinning  the  mixed  material  into  inchange  yarns.  The  printing  pastes  which  contain 
dyestutfs,  mordants,  auxiliary  mordants  and  thickenings  must  be  kept  rather  thin  in  order  to 
enable  them  to  permeate  the  sliver  thoroughly ;  but  on  the  other  hand,  they  must  not  be  too 
thin  else  they  would  bleed.  Thickening  ingredients  must  be  chosen  which  are  easily  removed 
by   washing  or   soaping:   British  Gum,  Dextrine,  Burnt  Starch,  Senegal  Gum  and  Tragacanth. 


20  parts  Acid  Violet  N 


580     , 

water 

300-    , 

,      British  giim  powd 

30      , 

glycerine 

60 

,      acetic  acid  50°/o 

20     , 

oxalic  acid  (solid) 

J 
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60  parts  Fast  Mordant  Blue  B 

SOO  ,,  British  gum  pimjcr 

30  ,.  glycerine 

SO  ,,  acetic  acid  50*,'* 

10  ,.  sulphuric  acid  16u»  Tw.  (500:  1000) 

\  bO  ,,  fluoride  of  chrome 

I    \h  ,,  water 

5  ,.  sodium  chlorate 


11X10  parts. 


In  preparing  the   printing  pastes,   it  is  essential  to  dissolve  the  colours  thoroughly,  and  it  is 
advisable  to  boil  up  tlie  aqueous  solutions  before  mixing  them  with  the  thickening. 

The   ingredients   required   for  fixing   the   dyestufis  are  added  to  the  luke-warm  or  cold 
colour  solutions  and  depend   upon  the  kind  of  dj-estuffs  used.     Acid  colours  also  Developing 


•150 

300 

:i0 

50 

40 

|50 

|15 

5 

0.5 

50  p.-irts  Vigoureux  Black  I 
Mordant  Yellow  O 

British  gum  powder 

glycerine 

acetic  acid  SO"/* 

fulpburic  acid  169°  Tw 

fluoride  of  chrome 

sodium  chlorate 
sulpho-cyanide  of  ammi 


and  Mordant  colours  require  the  addition  of  acids:  Acetic  acid,  Oxalic  acid.  Tartaric  acid  or 
their  ammonium  salts;  these  are  split  in  steaming  and  liberate  the  corresponding  colour  acid. 
Sometimes  Sulphuric  acid  or  Sodium  Bisulphate  is  also  employed. 

For  fixing  Mordant  "and  Chrome  Developing  colours,  Alum,  alumina  sulphate,  fluoride 
of  chrome,  acetate  of  chrome,  formiate  of  chrome,  chromalene,  and  less  frequentlj'  chroniate 
salts  are  employed.  The  quantity  of  the  mordant  salts  is  to  be  kept  as  low  as  possible,  since 
a  surplus  would  interfere  with  the  pliability  of  the  slubbing. 

Further  additions  to  the  printing  pastes  are :  Phosphate  of  Soda  which  causes  Dianil 
Colours  to  be  taken  up  more  readily ;  Sodium  Chlorate  which  in  steaming  counteracts  the 
reducing  action  of  the  wool  and  aftects  the  dyeing  strength  of  the  colours  advantageously ; 
and  Sulpho-Cj'anide  of  Ammonia  which  is  added  to  the  printing  paste  in  order  to  counter- 
balance the  detrimental  effect  of  copper  rollers  and  metal  furnishing  boxes  upon  copper  sen- 
sitive colours.  Other  additions,  such  as  Glj'cerine,  Turkey  Red  oil,  Tournant  oil  serve  for 
improving  the  permeation  of  the  colours  into  the  fibre  and  further  the  fixing  of  the  colours; 
moreover  they  act  favourably  upon  the  handle  of  the  material. 

The  steaming  operation,  which  has  the  same  efiect  as  boiling  in  dyeing,  viz:  the  fixation 
of  the  dyestufis,  is  of  paramount  importance  for  the  result.  The  fineness  of  the  prints  therefore 
depends   greatly   upon   the   exactness  of  the  steaming  process.    For  this  purpose  the  printed 

:;o  parts  Vigoureux  Brown  I 
30      ,,      Mordant  Yellow  O 


4C0      , 

water 
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30      , 
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50      , 
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40 

,      sulphuric  acid  169»  Tw 

(500 :  1000) 
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slubbing  is  packed  into  baskets  witliout  being  dried,  and  then  steamed  in  a  rectangular  wooden 
or  iron  steam  box  with  live  steam.  If  the  slubbing  cannot  be  steamed  at  once,  it  is  advisable 
to  cover  it  up  with  moist  cloths  in  order  to  prevent  it  from  getting  dry  in  places.  The  steaming 
operation  is  carried  out  for  1 — I'/a  hours,  without  pressure.  Mordant  and  Developing  colours 
are  sometimes  steamed  with  a  slight  pressure  of  about  '/*  atm-  which  improves  the  depth  of 
the  colours  and  their  fastness. 

Colours   which  are  fi.xed  with  difficulty  are  steamed  twice,  and  between  each  steaming 
operation  the  material  is  allowed  to  cool.     The  steamed  slubbing  is  left  to  lie  over-night,  which 


o 

n  Indigo-Pearl-Ground: 

50  parts 

Vigoureux  Red  I 

460      „ 

water 

300      ,. 

British  gum  powder 

30      „ 

glycerine 

50      „ 

acetic  acid  50  "/o 

40      „ 

sulphuric  acid  169°  Tw.   (500  :  1000) 

(50      „ 

fluoride  of  chrome 

I  15      „ 

water 

5      ,. 

sodium  chlorate 

0,5      ,, 

sulpho-cyanide  of  ammonia 

1000  parts 


darkens  the  shade;  it  is  then  washed  in  the  back-wash  with  luke-warm  water  and  soap  solution, 
rinsed  and  dried. 

As  regards  the  selection  of  the  colours,  this  depends  upon  the  final  purpose  for  which 
the  slubbing  has  to  serve.  Slubbing  used  for  gentlemen''s  suitings  is  printed  with  colours 
which  are  also  used  for  the  dyeing  of  similar  goods:  Alizarine  Yellow  GG,  5G,  Mordant  Yel- 
low  O,  Alizarine   Orange,  Alizarine  Red   IWS,  Alizarine   Grenade  R,   Alizarine  Brown,  the 


12,5  parts  Vigoureux  Black  I 

12,5     , 

Vigoureux  Grey  I 

495     , 

water 

20     , 

ammonia 

300     , 

British  gum  powder 

30     , 

glycerine 

50     , 

acetic  acid  50  "/o 

40     , 

sulphuric  acid  169°  Tw.  (500:1000) 

(25     , 

fluoride  of  chrome 

(10      , 

water 

5      , 

sodium  chlorate 

0,5      . 

sulpho-cyanide  of  ammonia 

1000  parts. 

Alizarine  Blue  S  brands,  Alizarine  Green  S,  Ceruleine  S  brands.  Alizarine  Direct  Blue  B, 
Alizarine  Direct  Green  G,  Fast  Mordant  Blue  B,  R,  Acid  Alizarine  Blue,  Acid  Alizarine 
Green,  Acid  Alizarine  Grey,  Acid  Alizarine  Black,  Acid  Alizarine  Brown,  Acid  Alizarine 
Grenade,  Acid  Alizarine  Red,  Acid  Alizarine  Yellow  and  Dianil  Fast  Red.  To  these  must 
be  added  some  colours  which  are  suitable  for  printing  only ,  such  as  Lanoglaucine  W 
and  the  series  of  Vigoureux  colours  which  are  in  a  special  degree  adapted   to  printing.    Patent 


o 

T  Indigo-Pearl-Ground: 

50  parts 

Mordant  Yellow  O 

425      „ 

water 

300      „ 

British  g\im   powder 

62     „ 

Alizarine  Blue  DNW  paste 

30      „ 

glycerine 

50      „ 

formic  acid  98  ",'0 

30      „ 

oxalic  acid 

(  50      ,, 

fluoride  of  chrome 

\15      „ 

water 

1000  parts 

9aIIe 
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Blue  A,  Milling  Blue  2R  extra,  Acid  Violet  5BF,  Fast  Acid  Violet  etc,  which  are  also 
employed  for  the  same  purpose  in  dyeing  may  be  used  in  small  quantities,  for  shading  purposes. 

For  printing  slubbing  which  is  to  be  manufactured  into  ladies'  cloths,  some  acid  colours 
may  be  used,  in  addition  to  the  above  mentioned  mordant  and  chrome  developing  colours; 
besides,  some  Dianil  colours  which  are  distinguished  for  fastness  to  washing  can  be  employed, 
such  as  Aurophenine,  Dianil  Yellow,  Oxydianil  Yellow,  Dianil  Red,  Brilliant  Dianil  Red,  Dianil 
Claret  Red,  Dianil  Grenade  and  Dianil  Brown. 

The  fastness  required  for  ladies'  cloths  is  very  varied  and  the  selection  of  the  colours 
naturally   corresponds   to    the   quality   and   price    of  the   material.    It   will    be   noted,  there- 


5  parts 

Mordant  Yellow  0 

265      „ 

water 

150      „ 

British  gum  powder 

SO      „ 

glycerine 

«00      „ 

Cernleine  B  paste 

50      „ 

acetic  acid  50  "/o 

(40      ., 

fluoride  of  chrome 

\io    „ 

water 

50     „ 

oialic  acid 

1000  parts 

fore,  that  it  is  generally  advisable  to  use  the  faster  combinations,  since  the  printer  is  seldom 
able  to  control  the  further  treatment  of  the  goods,  and  therefore,  by  choosing  the  fastest  colours, 
he  obviates  complaints  and  defects.  As  the  printing  of  the  Fast  Chrome  Developing  colours. 
Mordant  and  Vigoureux  colours  does  not  require  any  greater  outlay  for  wages  and 
steam  than  the  printing  of  acid  colours,  and  since  therefore  the  difference  in  price  between 
fast  and  loose  colours  in  printing  is  much  smaller  than  in  dyeing,  the  application  of  the  former 
is  to  be  recommended  as  much  as  possible,  and  only  in  such  cases  where  the  peculiarity  of 
the  shade  or  other  important  circumstances  require  this  course,  ought  Acid  colours  to  be  used. 

Some  particulars  may  serve  as  a  guide  for  preparing  printing  pastes:  When  using  Acid 
and  Dianil  Colours  for  printing,  the  dyestuft's  arc  dissolved  in  the  given  amount  of  hot  water, 
then  the  thickening  added  and  the  whole  boiled  until  thoroughly  intermixed;  then  the  paste 
is  cooled,  the  various  auxiliary  ingredients  added,  and  the  whole  made  up  to  1000  parts.  In 
this  manner  all  Acid  colours  with  the  exception  of  the  Black  Azo  colours  may  be  printed. 
By  adding  10-20  parts  of  Alum  to  1000  parts  printing  colour,  a  better  fixation  is  obtained;  the 
fact  must  not  be  lost  sight  of  that  Chromotrope  2R,  2B,  6B,  8B  and  lOB  turn  out  considerably 
bluer  and  faster  with  the  addition  of  Alum. 

Fast  Mordant  Blue  is  dissolved  in  hot  water,  then  British  gvnii  is  added,  and  the  whole 
boiled  up.  After  cooling,  Glycerine,  Acetic  acid.  Sulphuric  acid,  and  finally.  Fluoride  of  Chrome 
and  Sodium  Chlorate  made  into  a  paste  with  water,  are  stirred  into  the  printing  mixture. 

For  the  fixing  of  Fast  Mordant  Blue  B  and  R  it  is  advisable  to  steam  rather  more 
vigorously;  that  is,  for  I'/a  hours  with  '/s  atm-  pressure  with  slowly  circulating  steam. 

The  Vigoureux  colours  are  prepared  in  the   same  manner  as  Fast  Mordant  Blue. 

The  Acid  Alizarine  colours,  especially  Acid  Alizarine  Blacks,  are  also  printed  according 
to  this  recipe. 

Mordant  colour  printing  pastes  are  prepared  by  first  making  an  aqueous  solution  or 
diluting  paste  colours  thoroughly,  and  boiling  these  with  the  thickening;  then,  after  cooling 
the  paste,  the  other  ingredients,  especially  the  necessary  metal  salts  required  for  developing 
the  shade,  are  added. 

Bisulphited  pastes  are  prepared  by  boiling  tlie  tliickening  in  water,  adding  small  amounts 
of  Acid  colours  required  for  shading,  then  cooling  the  mixture,  and  finally  stirring  into  it  ihe 
bisulpliited  dyestutV,  and  lastly,  the  other  ingredients. 
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Mishaps  liable  to  oecur  in  the  dyeing  of  Slubbing. 

hi  the  dyeing  of  slubbing  mishaps  occur  more  seldom  than  in  the  dyeing  of  loose  wool, 
yarn,  or  piece  goods.  This  is  accounted  for  in  the  first  place  by  the  fact  that  the  slubbing  is  gene- 
rally fairly  clean,  and  further  because  in  a  mechanical  apparatus  the  goods  are  protected 
from  many  external  influences  which  might  act  deleteriously  during  the  dyeing  process. 

The  most  frequent  mishaps  which  are  met  with  in  slubbing  dyeing  are  the  following : 

At  the  point  where  the  dye  liquor  enters,  often  a  separation  of  the  dye- 
stuff  may  take  place,  which  is  liable  to  stop  partially  or  completely  the  action 
of  the  pump;  also  the  first  washing  bath  may  contain  a  large  quantity  of  precip- 
itated dyestuff: 

In  such  a  case  the  cause  must  be  traced  to  the  fact  that  on  account  of  poor  solubility, 
the  dyestuff  used  is  unsuitable  for  dyeing  slubbing  in  a  mechanical  apparatus.  More  frequently 
however,  the  cause  is  to  be  attributed  to  neglect  in  dyeing,  i.  e.  the  necessary  caution 
has  not  been  observed,  so  that,  not  taking  the  nature  of  the  dyestut^"  into  consideration,  the 
bath  has  been  heated  too  quickly,  or  the  acid  used  to  exhaust  the  dyebath  has  been  added 
too  rapidly.  Sometimes  also  the  dyestuff  has  not  been  properly  dissolved.  It  may  here  be 
called  to  mind  that  many  dj^estufts,  such  as  Alizarine  Brown  paste  and  Ceruleine  paste  must 
be  dissolved  and  dyed  with  the  addition  of  Ammonia.  If  this  precaution  has  not  been  obser- 
ved, or  if  the  bath  has  been  too  quickly  or  too  strongly  acidified,  the  dyestuff"  is  precipitated 
and  is  for  the  most  part  deposited  on  the  slubbing  at  the  place  of  contact  with  the  dye  liquor. 
This  then  brings  about  insufficient  fastness  to  washing :  the  dyestuff"  is  stripped  in  the  washing 
baths  of  the  back-wash. 

The  colours  rub  badly  in  succeeding  operations:  The  material  has  not  been 
well  cleansed,  but  contains  fatty  impurities,  spinning  oil  etc.,  so  that  a  good  fixation  of  the 
dyestuft's  cannot  take  place.  To  prevent  this  evil  the  material  must  be  treated  before  dyeing 
in  a  luke-warm  bath  with  Ammonia,  or  if  necessary,  with  Soda. 

The  dyed  slubbing  shows  white  spots  and  undyed  places:  In  many  cases 
this  is  not  a  very  serious  drawback  however,  since  the  undyed  places  disappear  in  gilling 
and  spinning:  but  still  it  is  advisable  to  prevent  it  as  far  as  possible.  The  cause  of  this 
defect  lies  mostly  in  the  unsatisfactory  working  of  the  pump,  which  may  be  either  too  weak 
for  the  purpose,  or  faultily  constructed ;  or  it  may  be  due  to  insufficient  circulation  of  the 
liquor  as  a  result  of  the  precipitation  of  dyestuff"  (as  already  mentioned  above). 

After  dyeing  and  drying,  the  slubbing  has  a  sticky  handle,  rubs  badly, 
and  does  not  work  smoothly  in  spinning: 

This  defect  is  noticeable  mostly  when  dyeing  with  Acid  and  Chrome  Developing  dye- 
stuff's,  and  seldom  appears  when  using  Mordant  dyestuffs.  It  is  explained  in  the  following 
manner:  The  first  washing  bath  in  the  back-wash  often  contains  soap  solution;  this  is  of  no 
consequence  when  dyeing  with  Mordant  colours,  since  these  at  the  end  of  the  dyeing  operation 
contain  practically  no  acid  and  therefore  leave  the  soap  bath  undisturbed.  However,  when 
employing  Acid-  and  Chrome  Developing  dyestuffs,  which  are  worked  in  a  fairly  strong  acid 
dyebath,  the  goods  often  retain  some  acid  and  when  brought  direct  into  a  soap  bath,  the  soap 
solution  is  split  up,  liberating  free  fatty  acids  which  are  fixed  on  the  material,  and  thus  prod 
ucing  a  sticky  handle,  impairing  the  pliability  and  causing  the  colour  to  rub  on  to  the  metal 
parts  of  the  spinning  frame.  It  is  therefore  advisable  in  these  cases,  to  prepare  the  first  bath 
in  the  back-wash  with  water  only.  It  is  still  better,  however,  to  add  some  Ammonia  so  as  to 
neutralise  any  acid  left  in  the  material.  By  so  doing,  the  separation  of  free  fatty  acids  in  the 
soap  bath  may  be  absolutely  prevented. 

The  slubbing  is  dyed  unevenly,  the  outside  being  different  from  the  inside: 

If  this  defect  has  not  been  caused  by  any  of  the  difficulties  mentioned  before  (too  rapid 
dyeing;  adding  the  acid  too  quickly,  or  heating  the  dyebath  too  rapidly)  and  if  the  circulation 
of  the  liquor  has  not  been  faulty  in  any  way,  it  is  probably  due  to  uneven  exhaustion  of  the 
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dyestuff  used  for  shading.  Therefore,  if  mordant  dyeslurfs  or  other  dyestufls  which  equalize 
with  difficulty  are  added  for  shading,  the  acid  dyebatlis  must  always  be  neutraHzcd  or  diluted 
before  adding  the  shading  dyestulT.  The  shading  with  Mordant  dyestutVs  and  the  addition  of 
Chrome  Developing  colours  after  the  treatment  with  Chrome,  should  never  be  attempted 
without  observing  the  above  precautionary  measures,  and  only  such  dyestutVs  of  this  group 
as  equalize  well,  ought  to  be  employed,  viz:  Acid  Alizarine  Brown,  Acid  Alizarine  Grey, 
Acid  Alizarine  Violet  N,  Acid  Alizarine  Crimson  R.  It  is  advisable  to  shade  oft'  with  well- 
known  level  dyeing  dyestufls,  such  as  Patent  Blue  A,  Milling  Blue  2R  extra.  Acid  Violet  ">BF, 
Fast  Acid  Violet  R  and  A2R  which,  in  quantities  up  to  about  0.5 "/o,  possess  excellent  fastness 
to  milling,  and  are  satisfactorily  fast  to  light  and  alkali. 


Index. 


Acetic  Acid  I  1(33. 

Acid  Alizarine  Black  I  92,  94,  130,  181. 

Acid  Alizarine  Blue  Black  I  90,  106,  13  ,  131 

Acid  Alizarine  Blue  I  88,  130,  131    140. 

Acid  Alizarine  Brown  I  82,  130,  131. 

Acid  Alizarine  Dark  Blue  I  88,  130,  131. 

Acid  Alizarine  Green  I  90,  130,  131. 

Acid  Alizarine  Grenade  I  82,  130,  131. 

Acid  Alizarine  Grey  I  52,  90,  121,  130,  131. 

Acid  Alizarine  Red  1  82,  130,  131. 

Acid  Alizarine  Violet  I  86,  130,  131. 

Acid  Alizarine  Yellow  I  80,  98,  130,  131. 

Acid  Cerise  I  58,  121. 

Acid  Colours  I  113. 

Acid  Green  I  70,  122. 

Acid  Green  Solution  I  70,  122. 

Acid  Magenta  I  58,  121. 

Acid  Maroon  I  58,  121. 

Acid  Rosamine  I  56,  121. 

Acid  Violet  I  58,  60,  121. 

After-Chroming  Process  I  128. 

Alizarine  Blue  I  104,  106,  140. 

Alizarine  Brown  I  102,  135,  140. 

Alizarine  Claret  I  102,  135,  140. 

Alizarine  Dark  Blue  I  104,  140. 

Alizarine  Direct  Blue  I  54,  66,    121,  122,    140. 

Alizarine  Direct  Green  I  54,  121,  140. 

Alizarine  Direct  Violet  I  66,  122. 

Alizarine  Green  I  108,  140. 

Alizarine  Orange  I  98,   131,  132,   13.5,  140. 

Alizarine   Red  I   80,    100,  102,  130,    131,    132 

135,  140. 
Alizarine  Yellow  I  80,  98,    100,    127,  130,  131 

132,  135,  140. 
Alkalies,  Fastness  to  I  11. 
Alkaline  Blue  I  64,  113,  123. 


Alkaline  Violet  I  64,  123. 

Alphyl  Blue  Black  I  50,  121. 

Alteration  of  the  properties  of  Wool  I  115. 

Alum  I  164. 

Alum  Developing  I  132. 

Alum  Mordants  I  134. 

Aluminium  Chloride  I  1G4. 

Aluminium  Sulphate  I  164. 

Amaranth  I  28,  121. 

Amido  Black  I  48,  121. 

Amido  Naphtol  Black  I  48,  121. 

Amido  Naphtol  Red  I  36,  124. 

Ammonia  I  165. 

Ammonia,  Spirits  of  I  179. 

Ammonium  Acetate  I  161. 

Ammonium  Carbonate  I    166. 

Ammonium  Chloride  I  166. 

Ammonium  Oxalate  I  166. 

Ammonium  Sulphocyanide  I  166. 

Antichlor  (Sodium  Thiosulphate)  I  179. 

Anthraquinone  Dyestufls  I  113. 

Anthrole  Blue  I  104,  135,  140. 

Apparatus  Dyeing  I  138,  II  13,  89. 

Archil  Substitute  I  38. 

Army  Cloths  II  16. 

Auramine  I  74,  125. 

Aurophenine  I  116,  121. 

Azo  Acid  Black  I  44,  46,  121. 

Azo  Acid  Blue  I  40,  121. 

Azo  Acid  Brown  I  34,  121. 

Azo  Acid  Carmine  I  121. 

Azo  Acid  Crimson  I  36. 

Azo  Acid  Magenta  I  36,  121. 

Azo  Acid  Red  I  36,  121. 

Azo  Brown  I  121. 

Azo  Dyestuffs  I  113. 

Azoflavine  I  118. 

Azo  Yellow  I  18,  121. 
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B. 

Basic  Colours  I  114.  125. 

Benzene  in  Wool  Washing  II  9. 

Bichromate  of  Potash  I  166. 

Bichromate  of  Potash  Developing  I  130. 

Bichromate  of  Soda  I  166. 

Bisulphite  Crystals  I  178,  II  40. 

Black  Blue  O  1  52,  121. 

Bleaching  Powder  1  167. 

Bleaching  of  Slabbing  II  108. 

Bleaching  of  Wool  II  39. 

Bleu  de  Lyon  I  62,  122. 

Blue  I  122. 

Boiler  Incrustation  1  185. 

Borax  I  167. 

Brilliant  Crimson  I  28,  121. 

Brilliant  Croceine  I  22,  121. 

Brilliant  Dianil  Red  I  30,  121. 

Brilliant  Green  1  78,  125. 

Brilliant  Orange  I  20,  121. 

Brilliant  Rubine  I  28. 

British  Gum  I  167. 

Buckskins,  Dyeing  of  Wool  for  II  39. 

c. 

Calcium  Acetate  I  162. 

Calcium  Hypochlorite  I  167. 

Carbon  Black  I  50,  121. 

Carbon  Tetrachloride  II  10. 

Carbohjdrates  1  168. 

Carbonising,  Fastness  to  I  8. 

Carbonising  of  Loose  Wool  11,  11. 

Carbonising  of  Wool  Dyed  Goods  II  80. 

Carbonising  of  Shoddy  II  60. 

Carbonising  Stoves  II  11. 

Carpets  made  from  Shoddy  II  69. 

Carriage  Cloths  II  16. 

Caustic  Soda  I  169. 

China  Blue  1  62,  121. 

China  Clay  11  10. 

Chinoline  Yellow  I  14,  120. 

Chloride  of  Tin  I  169. 

Chlorinating  of  Wool  I  155. 

Chromaline  I  169. 

Chrome  Acetate  1  161. 

Chrome  Alum  I  169. 

Chromic  Acid  I  170. 

Chromic  Acid  Mordant  I  138. 

Chrome  Black  I  94,  130,  132. 

Chrome  Brown  I  84,  130. 

Chrome  Developing  Colours  I  114,  128,  140. 

Chromium  Fluoride  1  170. 


Chromium  Formiate  I  170. 

Chrome  Mordants  I  13^. 

Chromogene  I  84,  130. 

Chromotrope  I  38,  86,  88,  90,  121,  132. 

Chromotrope  Blue  I  86,  130. 

Chrysoidine  I  74,  125. 

Chrysoine  I  IS,  121. 

Claret  I  32,  121. 

Cloth  Blue  I  62,  122. 

Cloths,  Self  Shades,  dyed  in  the  Loose  Wool 

II  16. 
Cloths,  Multi-coloured  II  39. 
Cloth  Red  I  32,  121. 
Cloudiness  in  Piece  Goods  I  118. 
Ceruleine  I  90,  108,  130,  131,  135,  140. 
Cold  Water  Milling  I  9. 
Colour  Spots  or  Stains  I  117,  118. 
Copper  Black  I  84,  132. 
Copper  Blue  I  84,  132. 
Copper  Red  I  84,  132. 
Copper  Sulphate  I  170. 
Cotton  Blue  1  62,  121. 
Cotton,  Dyeing  of  II  70. 
Cotton  Light  Blue  I  62,  121. 
Cotton.    Tinting  of  (in  an  acid  bath)  I  4. 
Cresotine  Yellow  I  16,  120. 
Curtain  Materials  made  from  Shoddy  II  69. 
Cyanine  I  66,  122. 


D. 


Decatising  I  7. 

Decatising,  Dry  I  7. 

Decreasing  the  quantity  of  Acid  1  119. 

Delta  Purpurine  I  30,  121. 

Developing  of  Dyestufl's  I  128. 

Developing  with  Alum  I  132. 

Developing  with  Bichrome  I  130. 

Developing  with  Copper  Sulphate  1   132. 

Developing  with  Fluoride  of  Chrome  1  131. 

Dianil  Brown  I  34,  121. 

Dianil  Claret  1  32,  121. 

Dianil  Crimson  I  30. 

Dianil  Dyestufl's  I  113. 

Dianil  Fast  Brown  I  34,  121. 

Dianil  Fast  Red  I  30,  80,  121,  130,  131. 

Dianil  Orange  I  18,  121. 

Dianil  Pure  Yellow  I  16,  120. 

Dianil  Red  I  30,  221. 

Dianil  Violet  1  32,  121. 

Dianil  Yellow  1  16,  120. 

Dissolving  of  Dyestufis  1  115. 

Dyeing  Apparatus  for  Stubbing  11  S9. 

Dyeing   Apparatus   for   Loose    Material   11  13. 


Index. 
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Dyeing  in  an  Acetic  Acid  bath  I  113,  124. 
Dyeing  in  an  Acid  batii  I  113,  120. 
Dyeing  in  an  Alkaline  bath  I  113,  123. 
Dyeing  in  a  Neutral  bath  I  114,  125. 
Dyeing  in  an  Acid  bath  and  Developing  with 

Metal  Salts  I  114,  127. 
Dyeing  on  a  Mordant  I  114,  134. 
Dyeing  in  a  Vat  I  114,  142. 
Dyeing  of  Loose  Cotton  II  70. 
Dyeing  of  Loose  Wool  for  Self-coloured  Goods 

II  16. 
Dyeing    of  Loose    Wool    for    Multi-coloured 

Goods  II  39. 
Dyeing  of  Shoddy  for  Milled  Goods  II  62. 
Dyeing    of  Shoddy   not    intended    for   Milled 

Goods  II  69. 
Dyeing   of  Stubbing   for  Light   Milling  II  109. 
Dyeing  of  Slubbing  for   Heavy  Milling   II  92. 
Dyeing  of  Slubbing  for  Knitting  and  Hosiery 

Yarns  II  127. 
Dye  Vat  for  Loose  Material  II  13. 


E. 


Effect   Threads    in    Buckskins    and   Melanges 

II  39. 
Effect  Threads,  Staining  of  I  4. 
Eosine  I  72,  124. 
Epsom  Salts  I  170. 

Equalising  of  Acid  Colours  I  117,  120. 
Erythrosine  I  72,  124. 

F. 

Fastness  to  Alkalies  I  11. 
Fastness  to  Carbonising  I  8. 
Fastness  to  Decatising  I  7. 
Fastness  to  Light  I  6. 
Fastness  to  Milling  I  11. 
Fastness  to  Perspiration  I  12. 
Fastness  to  Rubbing  I  5. 
Fastness  to  Soda  I  10. 
Fastness  to  Stoving  I  8. 
Fastness  to  Street  Dirt  I  11. 
Fastness  to  Washing  I  10. 
Fastness  to  Water  I  '.i. 
Fast  Acid  Blue  I  54,  121. 
Fast  Acid  Eosine  I  56,  121. 
Fast  Acid  Green  I  70,  122. 
Fast  Acid  Magenta  I  56,  121. 
Fast  Acid  Phloxine  I  56,  121, 
Fast  Acid  Red  I  56,  121. 
Fast  Acid  Violet  I  54,  56,  121. 
Fast  Blue  I  52,  121. 


Fast  Blue  Soluble  I  52. 

Fast  Brown  I  34,  121. 

Fast  Claret  I  32,   121. 

Fast  Dark  Blue  I  44,  52,  121. 

Fast  Mordant  Blue  I  88,  106,  130,  131. 

Fast  Red  I  28,  121. 

Fast  Yellow  I  18,  121. 

Fermentation  Vat  I  144. 

Finishing  of  Shoddy  prepared  Goods  II  83. 

Finishing  of  Wool  Dyed  Goods  II  77. 

Flavazine  I  14,  120. 

Flavophosphine  I  14,  125. 

Formaldehyde  I  170. 

Formic  Acid  I  170. 

Full  Blue  I  62. 

Fuller's  Earth  I  171. 

G. 

Galleine  I  106,  140. 

Gentlemen's  Suitings,  Slubbing  for  11  96. 

Gentlemen's   Suitings,   Loose  Wool  for  II  39. 

Glauber's  Salt  I  171. 

Glue  I  171. 

Glycerine  I  172. 

Gravel  Earth  II  10. 

Greasy  Wools  II  8. 

Guernsey  Blue  1  62,  122. 

H. 

Hardness  of  Water,    Determination   of  I    184. 

Hoechst  Vat  I  148,  II  23. 

Hosiery  Goods,  Dyeing  of  Slubbing  for  II  127 

Hosiery  Goods,  made  from  Shoddy  II  69. 

Hot  Water  Milling  I  9. 

Hydrochloric  acid  I  172,  II  11. 

Hydrogen  Peroxide  I  175. 

Hydrosulphite  I  149,  153,  173. 

Hydrosulphite,  Stripping  of  Shoddy  with  II  61. 

Hydrosulphite,  Bleaching  of  Wool  with  II  40 

Hydrosulphite  Vats  I  147,  II  23. 

I. 

Imperial  Blue  I  121. 

Increased  amounts  of  Glauber's  Salt  I  119. 

Indigo  I  108,  114,  151,  II  19,  94. 

Indigo  Paste  I  152. 

Indigo  Substitute  I  68,  122. 

Indigo  Vat  I  152. 

Indigo  White  I  152. 

Induline  Dyestufts  I  113. 

Insolation  I  7. 

Insufficient  Penetration  I  118. 


Klauder-Weldon  Machine  II  15. 
Knittery  Shades  I  117. 


Lactic  Acid  I  136,  173. 

Lactoline  I  137,  173. 

Ladies'  Dress  Goods,  Dyeing  of  Slabbing  for 

II  109. 
Lanoglaucine  I  96. 
Laundry  Blue  I  122. 
Leviathan  II  s. 
Light,  Fastness  to  I  6. 
Livery  Cloths  II  lt>. 
Longitudinal  Crease  Marks  I  118,  II  85. 


M. 


Madder  I  17:1 

Magenta  I  125. 

Magnesium  Chloride  I  173. 

Magnesium  Sulphate  I  174. 

Malachite  Green  I  78,  125. 

Marine  Blue  I  62. 

Maroon  I  58,  121. 

Measures  and  Weight  I  161. 

Melange  Efl'ects  11  (■)9. 

Melange  Material,    Dyeing    of  Wool  for  II  39. 

Metanil  Yellow  I  121. 

Methyl  Alkaline  Blue  I  64,  123. 

Methyl  Blue  for  Cotton  I  62,  121. 

Methyl  Violet  I  76,  78,  125. 

Methylene  Heliotrope  I  76,  125. 

Methylene  Violet  I  125. 

Methylene  Violet  1  74,  125. 

Mildew  Stains  II  85. 

Milling  of  Wool  Dyed  Goods  II  7il. 

Milling  Lyes  11  79. 

Milling  Machine  II  79. 

Milling,  Acid  II  79. 

Milling,  Alkaline  II  79. 

Milling,  Fastness  to  I  11. 

Milling  Blue  I  54,  121. 

Milling  Scarlet  I  22,  121. 

Milling  Yellow  I  14,  120. 

Mishaps  in  the  Dyeing  of  Loose  Material  II  84. 

Mishaps  in  the  Dyeing  of  Slubbing  II  139. 

Mordant  Colours  I  114. 

Mordanting  of  Wool  I  136. 

Mordant  Yellow   I   80,  98,  130,  131,   135,  140. 

Mungo  II  GO. 


N. 

Naphtalene  Blue  I  40,  42,  121. 
Naphtalene  Dark  Blue  I  42,  121. 
Naphtalene  Green  I  70,  122. 
Naphtol  Rubine  I  32,  121. 
Naphtol  Red  I  28,  121. 
Naphtol  Yellow  I   14,  120. 
Nassovia  Scarlet  I  22,  121. 
Navy  Blue  I  62. 
Neutral  Blue  I  60,  121. 
Neutral  Violet  I  60,  121. 
New  Coccine  I  121. 
New  Magenta  I  76,  125. 
Nigrosine  I  52,  121. 
Nitric  Acid  I  174. 
Nitro  Colours  I  113. 

o. 

Old  Dye  Baths  I  118. 
Oleine  I  175. 
Olive  Oil  Soap  I  177. 
Opal  Blue  I  62,  122. 
Orange  I  18,  20,  121. 
Orseilleine  I  58,  121. 
Overcoatings  II  16. 
Oxalic  Acid  I  175. 
Oxalic  Acid  Mordant  1  138. 
Oxalate  of  Ammonia  I  175. 
Oxydianil  Yellow  I  l6,  121. 

P. 

Patent  Blue  I  66,  68,  70,  122. 

Patent  Green  1  70,  122. 

Patent  Marine  Blue  1  42,  121. 

Penetration  I  117. 

Phenolphtaleine  I  176. 

Phloxinc  1  72,  124. 

Phosphine  I  74,  125. 

Phosphate  of  Soda  I  179. 

Potash  I  176. 

Potash  Alum  I  176. 

Potassium  Bichromate  I  166. 

Potassium  Bicarbonate  I  176. 

Potassium  Permanganate  I  176. 

Polling  Process  I  9. 

Preparation  of  Wool  with  Tannic  Acid  I  157. 

Pressing  II  81. 

Printing  Colours  II  134. 

Printing  of  Slubbing  II  134. 

Pure  Blue  I  62,  121. 

Purple  Blue  I  62,  121. 

Pyrolignitc  of  Iron  I  176. 


Index. 
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Quick  Lime  I  169. 
Quick  Lime  Test  I  12. 

R. 

Rags  II  60. 
Red  I  121. 
Relative     strengths     of   Paste     and     Powder 

Colours  I  116. 
Resorcine  Colours  I  113. 
Roccelline  I  28,  121. 
Rosazeine  I  58,  76,  121,  125. 
Rose  Bengale  I  72,  124. 
Rosolane  I  125. 
Rubbing,  Fastness  to  I  5. 
Rubbing  White  of  Cloth,  The  II  12. 


Safranine  I  76,  125. 

Sal-Ammoniak  I  176. 

Salt,  Common  I  170. 

Scarlet  Crystals  I  28,  121. 

Scarlet  I  28,  121. 

Scouring  with  Soda  I  10. 

Scouring  of  Wool  II  7. 

Scouring  of  Wool-dyed  Goods  II  77. 

Self-coloured  Goods,  dyed  in  the  Loose  Wool 

II  16. 
Shearings  II  69. 
Shoddy  11  60. 
Shoddy,  Sorting  of  II  60. 

Shoddj',  Finishing  of  Goods  prepared  from  II  83. 
Shoddy,  for  Milled  Goods  II  62. 
Shoddy,  not  intended    for  Milled  Goods  II  69. 
Silk,  Tinting  of  (in  an  acid  bath)  I  5. 
Silk-Wool  I  156. 
Silk-Wool  Black  I  50. 
Skin- Wools  II  8. 
Slubbing  II  88. 
Slubbing  Printing  II  134. 
Slubbing  for  Light  Milling  II  109. 
Slubbing  for  Heavy  Milling  II  92. 
Slubbing  for  Knitting  Yarns  II  127. 
Soap  I  176. 
Soda  I  177. 
Soda  lye  I  177. 
Soda,  Fastness  to  I  10. 
Soda  Vat  I  145. 
Soda  Test  I  12. 
Sodium  Acetate  I  162. 
Sodium  Bichromate  I  178. 
Sodium  Bisulphate  I  178. 


Sodium  Bisulphite  I  178. 

Sodium  Borate  I  178. 

Sodium  Carbonate  I  178. 

Sodium  Chlorate  I  178. 

Sodium  Chloride  I  17S. 

Sodium  Hydroxide  I  179. 

Sodium  Hydrosulphite  I  179. 

Sodium  Peroxide  I  179. 

Sodium  Phosphate  I  179. 

Sodium  Silicate  I  179. 

Sodium  Sulphate  I  179. 

Sodium  Thiosulphate  I  179. 

Solid  Shades  dyed  in  the  Wool  II  16. 

Soluble  Blue  I  62,  122. 

Specific  Gravity,  Table  of  I  196. 

Spinning  Assistants,  Removal  of  II  77. 

Starch  I  179. 

Stock  Vats  I  147. 

Storing  of  Dyestuffs  I  115. 

Stoving,  Fastness  to  I  8. 

Stoving  Process  I  125. 

Stoving  Colours  I  125. 

Street  Dust,  Fastness  to  I  11. 

Stripping  of  Shoddy  II  61. 

Sulphate  of  Alumina  I  180. 

Sulphate  of  Copper  I  180. 

Sulphate  of  Iron  I  180. 

Sulphate  of  Soda  I  180. 

Sulphur  I  180. 

Sulphur  Dyestuffs  II  69. 

Sulphur  Mordants  I  128. 

Sulphuric  Acid  I  180. 

Sulphurous  Acid  I  182. 


Tables  I  161—196. 

Tannin  I  156,  182. 

Tanning  of  Wool  I  156. 

Tartaric  acid  I  183. 

Tartar  Emetic  I  183. 

Tartar  I  136,  183. 

Tartar  Substitute  I  183. 

Tartar  Substitute,  Carbonising  with  II  11. 

Thermometers,  Comparison  of  I  195. 

Thiogene   Colours   for   the    dyeing   of  Cotton 

II  69. 
Thibet  II  60. 
Tin  Chloride  I  169. 
Tournant  Oil  I  183. 
Transverse  Streaks  I  118. 
Triphenyl  Methane  Dyestuffs  I  113. 
Turkey  Red  Oil  I  183. 
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U. 

Unmilled  Cloth  II  77. 
l^nsatisfactory  Penetration  I  119. 
I'rine  I  1S3. 
Urine  Vat,  Transylvania  II  10. 


Vat  Blue  II  11),  94. 

Vat  Dyeing  I  114,  142. 

Various  kinds  of  Fibres,  Origin  and  Behaviour 

of  II  ;i 
Vesuvine  I  74,  125. 
Victoria  Blue  I  60,  78,  121,  126. 
Victoria  Rubine  I  28,  121. 
Victoria  Scarlet  I  24,  121. 
Victoria  Yellow  I  18,  121. 
Victoria  Violet  I  38,  40,  121. 
Victoria  Violet  Crystals  I  78,  125. 
Vigoureux  Black  I  96. 
Vigoureux  Brown  I  96. 
Vigoureux  Grey  I  96. 
Vigoureux  Red  1  96. 
Vigoureux  Yellow  I  96. 
Vigoureux  Printing  II   134. 


w. 

Washing,  Fastness  to  I  10. 

Washing  Machines  II  8 

Washing  of  rnniilled  Cloth  II  77. 

Washing  of  Wool  with  Alkalies  II  7. 

Washing  of  Wool  with  Organic  Solvents  II  9. 

Waste  II  60. 

Water  I  183. 

Water,  Fastness  to  I  9. 

Waterglass  I  186. 

Water  Purification  I  186. 

Weights,  Comparative  I  187. 

Wet  Decatising  I  9. 

Woad  I  186. 

Woad  Vat  I  145. 

Wool,  Dyeing  of—  for  Buckskins  and  Melanges 

II  39. 
Wool,   Dyeing  of  —   for  self  coloured  goods 

II  16. 
Wool  Dust  II  69. 
Wool  Grease  II  7. 
Wool  Washing  II  7. 
Wool  Washing,  Bad  II  84. 


Zinc  Dust  I  18C. 


N.  C  fTATE  UWIVWWTY 
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